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EXECUTIVE SUMMARY

Current scenarios call for troops to subsist on operational rations as
their sole source of food for extended periods of time. Prior to this study it
was not known whether this could be done without compromising troop effective-
ness. In August/September 1983 the U.S. Army Natick Research and Development
Center conducted a field study of the effects of prolonged feeding Meal, Ready-
To-Eat (MRE) operational rations during an extended field training exercise (34
days) with troops from the 25th Infantry Division at the Pohakuloa Training Area
on the big island of Hawaii.

The protocol for the field test was coordinated with the Office of The
Surgeon General and satisfied the criteria established in concert with Training
and Doctrine Command and the Quartermaster School. Two combat support companies
participated in the field test. One company subsisted solely on MRE operational
rations. The other company was fed an A ration breakfast, an MRE lunch and an A
ration dinner. Data on food acceptability, physical symptoms, mood, morale,
perceptions of leadership, food preferences, body weight, and perceptions of the
MRE were collected from all the men in both companies prior to the exercise and
at selected time points during the exercise. In addition, within each company
30 volunteers underwent more intensive testing, and in these individuals the
following measures were taken: body weight, height, body fat, food intake,
water intake, nutritional status as indexed by blood levels of selected
nutrients, body fluid status as indexed by urine volume, urine osmolality and
hematocrit, and cognitive and psychomotor performance. With the exception of
body fat and food intake, these measures were taken prior to the exercise, and
on days 11/12 and 23/24, approximately one—third and two—thirds of the way
through the exercise, and on day 34, at the end of the field test. Body fat was
measured prior to the exercise and at its termination. Food intake was measured
three days a week throughout the exercise.

In general, the MRE items were very well received by the troops in both
companies with average acceptability scores of 7.05 for the MRE group and 6.48
for the control group on a nine—point hedonic scale. The MRE group also rated
the MRE higher than the control group rated comparable hot A ration meals.,

There was no indication of a decline in the acceptability of the MRE over the 34
days of the field test, The MRE was rated higher for lunch and dinner than it
was for breakfast.

Although these high ratings indicate that the items consumed by an
individual were highly acceptable to him, an examination of the consumption data
for each of the food classes reveals that of the items distributed, the
following percentages were actually eaten by the troops: entrees - 687, starch
items - 60%, spreads - 47%, fruits — 51%, desserts - 50%, beverages - 27% and
condiments and candies - 26%.

The final questionnaire about the MRE was consistent with the acceptability
data. It revealed that the troops were generally satisfied with the ration's
taste, appearance, variety, and ease of preparation. Their ratings of the



amount of food the ration provided were in the neutral range and more detailed
questions indicated that they felt that the portion sizes of some components
were too small. Responses to the questionnaire also revealed three potential
areas in which the ration could be improved: (1) The troops indicated that the
entree and the dehydrated fruit portion sizes were too small. (2) The MRE group
indicated that they liked the ration better for lunch and dinner than for
breakfast. (3) The troops overwhelmingly indicated that they wanted more
variety in the beverages that were included in the ration.

Despite its high acceptability and the troops' satisfaction with the
ration, the MRE was not consumed in sufficient quantity. Daily caloric intake
averaged 2,189 calories for the MRE group and 2,950 for the control group. Both
values are considerably below the recommended level of 3600 calories for opera-
tional rations. The MRE group showed a decline in daily caloric intake over the
course of the field test, whereas daily caloric intake tended to remain stable
in the control group.

The low food intake did not appear to be due to dissatisfaction with the
sensory properties of the ration (taste, smell, appearance) or to thirst-induced
anorexia., Water intake of the MRE group was somewhat lower than that of the
control group (2657 mL/day versus 3132 mL/day), but was not low enough to
produce increased reports of thirst or significant changes in the monitored
indices of body fluid status (urine volume, urine osmolality, hematocrit, and
hemoglobin). Rather, the low food intake in the MRE group appears to result
from several factors, including loss of appetite, absence of scheduled meals,
small portion—-size of highly rated and consumed entree items, lack of breakfast
items in the ration, and the limited variety of beverages in the ration.

. The major consequences of the low food intakes were body weight loss and
some vitamin and mineral intakes that were below recommended levels. The maj-
ority of troops in both companies lost weight during the 34-day field test (69
of 71 in the MRE company and 57 of 68 in the control company), but the men in
the MRE company lost significantly more weight than those in the control company
(8.1 pounds versus 4.6 pounds). Both groups had intakes of niacin and mag-
nesium that were below the recommended levels, while the MRE group also had
intakes of riboflavin, calcium, and iron that were below recommended levels.

The other measures that were taken to evaluate any effects of prolonged
feeding the MRE or any possible effects of nutritional deficiencies that devel-
oped did not reveal any major differences between the two companies. The
questionnaire data on the incidence of physical symptoms showed that the two
groups showed similar profiles of complaints and discomforts during the field
test, but of the 67 possible symptoms on the questionnaire, the two reported at
the highest frequency were: "I feel good" and "I feel alert.” There were,
however, two important food-related symptoms that were reported at a higher
frequency by the MRE group. The MRE company reported that they had lost their
appetite and that they experienced gas pressure more frequently than the
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control group. The MRE company did not differ from the control company on any
of the six mood scales, and both companies showed a considerable improvement in
their mood scores during the field test., 1In a similar manner, the two companies
did not differ from one another on measures of morale and perceptions of leader-
ship, These latter ratings were positive and remained stable over the four data
collection points.

The performance of the troops in the two companies did not differ on a test
battery of cognitive and psychomotor tasks. The test battery included tasks
which measured eye—~hand coordination, speed of gross arm movements, accuracy and
speed of aiming at stationary and moving targets, reaction time, memory scanning
rate, short term memory capacity, speed and accuracy of coding digits into
symbols, grammatical reasoning, and the speed and accuracy with which simple
arithmetic problems are solved. Within the MRE company, the performance of the
individuals who lost the most weight (greater than 7% body weight loss) did not
differ from the performance of those who lost the least amount of weight during
the field test.

Despite the low levels of food intake, nutritional status (as indexed by
measures of hemoglobin, hematocrit, plasma albumin, plasma total protein, serum
vitamin C, serum folate, plasma pyridoxal phosphate, serum retinol, and serum
zine) did not reveal significant differences between the two companies or values
that were outside the normal range. Plasma albumin and total protein were
consistent with adequate protein status, Values for serum Vitamin C were normal
throughout the field trial. Values for retinol were at the upper range of
normal levels. Serum folate values fell during the field test in both
companies, but in neither company did this value fall below normal limits.
Plasma pyridoxal phosphate concentrations remained unchanged during the field
test in the control company, but rose above normal levels in the MRE company.
Serum zinc remained within normal limits in both companies. With the one
exception that troops fed solely the MRE lost more weight than troops fed two
hot meals daily, the data on selected blood constituents indicate that
nutritional status was not compromised by subsistence on the MRE for 34 days.



PREFACE

The present study was conducted by the Behavioral Sciences Division of the
Science and Advanced Technology Laboratory at Natick R&D Center. A study of
this scope and complexity is not completed successfully without the support and
cooperation of many individuals. At the Center we were fortunate to have the
full support and encouragement of both the Commanding Officer, BG James Hayes,
and the Technical Director, Dr. Robert Byrne, who gave us the mandate to do a
complete and thorough studv of the effects of prolonged feeding of operational
rations. We hope our effort fulfilled this forward looking mandate. Dr.

Hamed M. El-Bisi, our laboratory director, backed their support with his own
enthusiasm and drive. We were also fortunate in receiving support and guidance
on a continuing basis from the Office of The Surgeon General. MG Garrison
Rapmund and his able nutrition staff officer, LTC David Schnakenberg provided
timely counsel and support in regard to nutritional assessment and the medical
monitoring of this study. At the 25th Infantry we encountered only a "can do"
attitude that emanated from their commanding general, MG William Schneider, and
spread through his staff, to the brigade commander of the participating troops,
COL Cooper and to the test subjects themselves. We would particularly like to
express our appreciation to CW4 James Sifford, the 25th Infantry Division's
project officer for this study and his assistant SFC Robert LoPresto. Their
experience in military food service and their ability to meet commitments in a
timely and efficient manner made this study a reality. CPT Sae Tuia served as
our capable liaison with the brigade. The commanding officers of the two
participating companies CPT Ronald Benton and CPT Kevin Shea, led by example and
by ability. The first sergeants of the two participating companies Jim
Cacoulidis and S. Fauaa made our test plan a reality. The participating troops
were always where they told us they would be at the appointed hour, even if the
appointed hour was breakfast at 0330 hrs. Finally we cannot over—emphasize the
level of cooperation and good spirit that characterized the men of the 1/21st
Combat Support Company and the 1/35th Combat Support Company. Without their
cheerful willingness to be probed, poked and questioned, the information
contained in this report, which provides the basis for future combat field
feeding regimens and a data base for improving operational rations of the
future, would not exist.

Personnel from University of Hawaii participated in this study under
contract DAAK-83-C-0052, They were responsible for collecting data on nutrient
intakes, nutritional status and hydration which appears in Chapters 4 and 7 of
this report. They were ably assisted by G. Carey, K.W. Chan, R. Cunningham, M,
Hennessey, and R. Worthley in computer analysis; J. Davis, W. Kuhlmeyer, A.
Lerma, and A, Yamamoto in data collection, In addition to the authors of this
report a number of Natick personnel were involved in conducting this study
including Barbara L. Bell, Dr. Barbara Edelman-Lewis, Joanne Moy, Charlene
Slamin and Robert L. Swain. We gratefully acknowledge their support.

Project Officer for the US Natick R&D Center was Dr. Edward Hirsch. The
study was performed under Project Number 1L162724AH99,
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THE EFFECTS OF PROLONGED FEEDING
MEAL, READY-TO-EAT (MRE) OPERATIONAL RATIONS
CHAPTER 1
INTRODUCTION

Current military scenarios call for troops to subsist on operational
rations for extended periods of time. It is currently not known whether this
can be accomplished without compromising troop effectiveness. Current policy on
duration of use of combat rations advises that the Meal Combat Individual (MCI)
ration should not be used as the sole source of food for more than 10
consecutive days,

In the near future the existing stocks of MCIs will be depleted and the
Meal, Ready-to-Eat (MRE) will be the Army's operational ration. There are
reports indicating that this ration is acceptable to troops over a 7-day period
and that it is preferred to the MCI.1,2 The ration is formulated to meet the
nutrient requirements of young adult males. The central unanswered question is
whether this ration 1§ sufficiently palatable and provides enough variety to
sustain adequate levels of nutrient intake when it is the sole source of
sustenance for periods of 30 to 60 days.

The MRE is composed of 30 food items, two beverages, a cream substitute,
assorted candies, condiments and a gravy base (see Appendix A). These compo-
nents are divided into 12 menus with repetition of some items other than entrees
across the 12 menus. The components are contained in a flexible retort pouch
and can be eaten hot or cold. Seven of the food items are meant to be rehy-
drated, but they can be eaten without adding water. Three MRE pouches provide
3600 calories and meet the known requirements for all nutrients.

The limited number of foods in the 12 menus in conjunction with the fact
that, on the average, each meal will be repeated every four days raises the
possibility that food monotony will develop when this ration is fed as the sole
food source over an extended period of time., Some investigators have found that
both food intake and food acceptability decline when limited menus are
offered.3:4,2,6 In addition to the possibility of a food monotony effect, the
study investigated whether some components of the MRE were not sufficiently
palatable to the soldier to be consumed. The rejection of some components of
the ration may lead to inadequate energy intake, consumption of a nutritionally
imbalanced diet or inadequate vitamin and mineral intakes, due to the patterns
of diet fortification and food selection.

The present experiment was designed to evaluate the effects of prolonged
feeding the MRE to troops engaged in an extended (34 days) field training exer-
cise. Given the nutritional quality of the MRE and the possibility of food
monotony developing, the acceptability and the consumption of the MRE were
regarded as the primary measures. Accordingly, the most frequent and intensive
measurements focused on these variables. In addition, a series of measures were
taken to assess any possible harmful consequences of consuming this diet or of
not eating sufficient amounts of it or of choosing foods from the ration in such
a manner that inadequate amounts of specific vitamins or minerals were consumed.
These secondary measures included: mood, morale, cognitive performance,



psychomotor performance, physical symptoms, body weight, body fat and
nutritional status as indexed by the circulating levels of selected blood
constituents, In addition, water intake and body fluid status were measured to
provide a basis for evaluating whether thirst and/or dehydration contributed to
or caused inadequate food intake if this outcome developed.



CHAPTER 2
GENERAL METHOD
Overview

The design and execution of this field study on the effects of prolonged
feeding of MRE combat rations were guided by two general considerations,
First, we regarded the acceptability and consumption of the MRE as the primary
measures and any possible changes in troop performance, morale or general
well-being as results of low acceptability and inadequate consumption.
Accordingly, the most frequent and intensive measures focused on food
acceptability and consumption. Second, we designed the study to model as
closely as possible the manner in which troops actually eat in the field. For
this reason the troops were not in the field solely to be tested. They were
there for training. The training program enabled the test to simulate the
rigor of combat and also kept the troops sufficiently busy so that what they
were eating was not the major focus of their day. In some instances the
training schedule led to minor departures from the initial test plan. These
changes were not serious and did not compromise the study. Departures from
the initial test plan consisted entirely of schedule changes so that some
measures were taken at approximately equal intervals rather than at exact
intervals.

Three other consequences of our attempt at creating a test that attempted
to model how troops feed in the field were the decisions to: a) allow troops
to trade food items, b) to distribute the 12 menus in the MRE randomly and c)
to provide the troops with hot sauce for their food. The first two decisions
clearly mimic the manner in which troops feed in the field. 1In the instance
of the hot sauce we also felt that by providing this item we would reduce the
likelihood of having the troops bring outside sources of food into the field
(a practice strictly forbidden). The design of the field test was coordinated
closely with the command group of the participating troops so as not to
interfere with the actual training mission of the field exercise. The testing
schedule was set up around the training requirement, and in some cases the
training mission dictated when and what type of measures could be taken.

Design

Two combat support companies from the 2nd Brigade of the 25th Infantry
Division participated in the test. The experimental company, 1/35th CSC,
subsisted for 34 days on the MRE as their sole source of food. The control
company, the 1/21st CSC, was fed a hot A ration breakfast, an MRE lunch and a
hot A ration dinner. The MRE company was issued three MRE meals at the
beginning of each day and was free to consume the components during the course
of the day as time permitted, The control company was fed their hot breakfast
and dinner meals at scheduled times. The actual times of eating for the control
company varied from day to day. On some days the troops were fed the hot meals
in the area of a mess tent, whereas on other days the hot meal was brought in
mermite containers to the location where the troops were training. ©On the days
that the control company was training in the general vicinity of the mess tent,
beverages including coffee, fruit juice and milk were available at nonmeal
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times. The control company was given its MRE meal after breakfast and was free
to consume it during the remainder of the day. 1In all other ways the two
companies were equivalent and were tested in the same manner and at the same
freguency.

Test Subjects

All the troops from both companies participated in the test including the
NCOs and the officers. Within each company a subsample of 30 men volunteered to
undergo more intensive testing (urine and blood analyses, food and water intake,
cognitive and psychomotor performance testing). The daily level of physical
activity of a typical soldier in a combat support company is best characterized
as moderate. The majority of troops spend their day in a vehicle and typically
do not engage in extended running or movement on foot.

Test Site

Baseline testing took place at Schofield Barracks, Oahu, where the 25th
Infantry Division is based. The field test took place at the Pohakuloa Training
Area (PTA) during August/September 1983, The elevation at PTA is approximately
6,000 feet. The terrain is rugged, dry and dusty except for heavy morning mist
at elevations higher than base camp. The climate is warm (70-859F) during the
day and cool at night (40-60°F). The site is remote from towns, thereby
minimizing the availability of outside sources of food. Subjects remained in
the field exercise area except for the three mornings when the volunteers in
each company came to the base camp. On these mornings physiological and
psychological data were collected.

Procedure

Ten days prior to the start of the field test, data on food preferences,
self-reports of physical symptoms, mood, morale, perceptions of leaders and body
weight were gathered from all the men in both companies. These measures, with
the exception of body weight, were repeated three times during the field test at
approximately equal intervals (Tl = days 11/12, T2 = days 23/24 and
T3 = days 33/34) with the two companies tested on successive days. In addition,
on these same days, within each company the volunteers underwent additional
testing and on these individuals the following measures were taken: body
weight, skinfold thickness at several sites, nutritional status as indexed by
blood levels of selected constituents, body fluid status as indexed by urine
volume, urine osmolality, hematocrit and hemoglobin, and cognitive and
psychomotor performance. Height was also measured in the volunteers prior to
the study so that percent body fat could be computed from the height, weight and
skinfold thickness measures using the standard Army Medical Department (AMEDD)
procedure,

Food intake, water intake and food acceptability were measured in the 30
volunteers in each company during four test periods. The four test periods
consisted of days 8-9-10 (Period A), 15-16-17 (Period B), 21-22-23 (Period C)
and 31-32 (Period D). Food acceptability data were also collected from another
15-30 men in each company at each meal on the days that consumption and
acceptability data were collected from the volunteers.
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Table 1 shows the testing schedule for both the entire group and for the 30
Detailed descriptions of the
tests employed and the methods used to gather the data and to analyze it are

volunteers who were studied more intensively.

described in detail in each of the following chapters of this report.

TABLE 1. Testing Schedule for Prolonged Feeding of

Meal, Ready-To-Eat (MRE) Rations.

MEASURES FREQUENCY
1 ~ Food-related Measures
a. Food preference 4%
b. Food acceptability 11 days
c¢. Food and water
consumption 11 days
2 - Nutritional Status
a. Body weight 4x
2X
b. Anthropometry
height,skinfold
thickness 2X
c. Body fluid status 4X
d. Blood constituents 4%
3 - Clinical Symptoms
a. Symptoms checklist 4x
b. Weekly availability

of physician

4 - Psychological Tests

a.

Cognitive & Psychomotor
Performance

Mood

Morale & Perceptions
of Leadership

4X

4X

4X

WHEN
Baseline, T;,T9,T3
Periods A,B,C,D

Periods A,B,C,D,

Baseline, Tj,T2,T3
Baseline, T3

Baseline, T3
Baseline, T1,T9,Ty

Baseline, Ty,T2,T3

Baseline, Ty;,T2,T3

Baseline, T3,T3,T3

Baseline, T;,T7,T3

Baseline, Ty,T2,T3

SAMPLE

100 %

100 %

Volunteers

Volunteers
Nonvolunteers

Volunteers

Volunteers

Volunteers

100%

Volunteers

100%

100%



CHAPTER 3

BODY WEIGHT AND PHYSICAL SYMPTOMS

Summary

Troops fed the MRE as their sole source of food lost more weight (average =
8.1 pounds) than the company fed an A ration breakfast, an MRE lunch and an A
ration dinner (4.6 pounds). The questionnaire data on the incidence of physical
symptoms revealed that the two groups presented similar profiles of complaints
and discomforts during the field test. There were, however, two important food-
related symptoms that were reported at a higher frequency by the MRE group. The
MRE subjects reported that they had lost their appetite and that they
experienced gas pressure more frequently than the control subjects. The self-
report data also clearly indicated that the MRE subjects felt good and that they
were not debilitated in any sense,

1. Introduction

In evaluating a ration two of the more fundamental criteria that should be
addressed concern whether the troops are able to maintain their body weight and
whether the ration makes them sick or uncomfortable in any manner. 1Illness or
discomfort or the appearance of physical symptoms could result from eating the
ration or from not consuming it in sufficient quantity to meet nutritional
needs. This chapter examines changes in body weight and reports of physical
symptoms in troops fed the MRE as their sole source of food for 34 days and in
troops fed hot meals for breakfast and dinner and an MRE for lunch.

2. Method

Body Weight

The protocol called for body weight to be measured in all men in the MRE
company and all the men in the control company prior to the start of the field
training eXercise and at its termination. 1In addition to measures at these time
points, body weight was detérmined for the 30 volunteers in both companies on
days 11/12 and 23/24, approximately one third and two thirds through the 34 day
test. This information allowed us to compute the rate of weight change in those
individuals who were tested more intensively. Weight was measured indoors by
two individuals using leveled balances (model 230 Health O Meter, Continental
Scale Corporation, Bridgeview, IL) resting on a hard floor and protected from
air currents. Foot and headgear and any heavy pocket contents were removed and
weight was read to the nearest 0.25 lb (and later converted to the nearest 0.1
kg). The balances were calibrated with 5 kg weights before each use.

Physical Symptoms

The physical symptoms checklist developed by the United States Army Research
Institute of Environmental Medicine (USARIEM) was administered to all the men in
both companies prior to the exercise and on days 11/12, 23/24 and 34 (Appendix



B). The number of troops who were tested at all four time periods was 59 in the
MRE company and 34 in the control company. The loss of subjects occurred for a
number of reasons including: improperly filled out forms, emergency leave,
troops who joined the company in the field late or who were not part of the
company at the start of the test, troops who were on a special assignment on the
test day and troops who were on sick call. Only the data from troops who were
present and handed in correctly filled out forms were used in the analysis of
the physical symptoms data.

3. Results and Discussion

Weight Loss

The vast majority of troops in both companies lost weight during the 34-day
exercise, In the MRE group 69 out of 71 soldiers who were weighed at the
beginning and end of the exercise lost weight. In the control company 57 out of
68 troops lost weight. The maximum weight loss in the MRE company was 18.75
pounds and in the control company the maximum was 14.5 pounds. The average
weight loss in the company fed solely MREs was 8.1 pounds and in the control
company weight loss averaged 4.6 pounds. Analysis of variance of the weight
loss data revealed that the group difference in absolute weight loss was highly
sifgmiftieant (FC1,132) = 21,23, g < 0.001).

An examination of the weight-loss data with an individual's status as a
volunteer for more intensive testing or as a nonvolunteer revealed that within
both companies the volunteers lost more weight (F(1,132) = 5.60, p < 0.05).

This effect was more pronounced in the MRE company as indicated by a significant
statistical interaction between diet and volunteer status (F(1,132) = 3,90,
p < 0.05) in the analysis of variance (see Table 2).

TABLE 2. Absolute Weight Loss (Pounds).

MRE CONTROL

X X
Volunteers 10.36 4.72
Nonvolunteers 6,80 4.41

One problem with an analysis of absolute weight loss is that there were
initial differences in the body weights of the four groups. Prior to the
exercise, the volunteers in the MRE group weighed significantly more than the
MRE nonvolunteers (volunteers = 173.73, nonvolunteers = 163.46, (3(68) = 2,02, p
< 0.05). 1In the control company the initial difference in body weight was much
smaller and was not statistically significant (volunteers = 169,86, non-
volunteers = 168.38). 1In both companies there was some pressure exerted by the’
company commander to induce the troops with weight control problems to volunteer
for more intensive testing during the study. Apparently the company commanders
believed that the more intensive testing would increase the level of surveil-
lance and limit any nonissued food these soldiers could obtain. Their
perception of the situation was not correct; all the troops in both companies
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were monitored and limited to issued food, but the commanders' influence
produced groups that were not identical in terms of initial body weight.
However, it should be re—emphasized that the initial starting weight of the MRE
group (168.6 lbs) did not differ from that of the control group (166.8 lbs) and
the overall influence of diet on weight loss is significant.

In order to circumvent interpretive difficulties, the body weight data were
also analyzed using percent body weight loss as the dependent measure (Table 3).
The analysis of variance of the relative weight loss data revealed the same
pattern of results as the absolute weight loss data, except some of the effects
were marginally significant rather than clearly significant by standard
statistical critical ( alpha = 0.05)., The MRE company lost a greater
percentage of their initial body weight (F(1,132) = 24.31, p < 0.001) but on
this measure an individual's volunteer status had only a marginally significant
effect (F(1,132) ~ 3.85, p = 0.052). Similarly, the statistical interaction
between diet and volunteer status was marginally significant CEQLT329 ' .71 ;
= 0.075). These analyses show that even after correcting for differences in
initial body weight the company fed MREs lost more weight than the control
group, volunteers lost more weight than nonvolunteers and the effect of being a
volunteer was more pronounced in the MRE company.

TABLE 3. Percent Body Weight Loss.

MRE CONTROL

X X
Volunteers 5.8% 2.6%
Nonvolunteers 4,1% 2.5%

Why did the volunteers lose more weight than the nonvolunteers and
presumably show more of a reduction in their caloric intake? 1In this instance
we think that the initial difference in the composition of the groups is
responsible. Recall the the MRE volunteers were the heaviest group at the
beginning of the study. The correlation between initial body weight and
absolute weight loss when computed for all the men in both companies was

= -0.491 (p < 0.01). The heaviest troops lost the most weight during the
f1e1d test. This correlation becomes even more striking when computed for the
volunteers in each company. This correlation was r = -0.659 (p < 0.01) for the
volunteers in the MRE company and was r = -0.634 (R < 0.01) for the volunteers
in the control company.

Rate of Weight Loss

Figure 1 shows that the rate of weight loss in both companies was sharpest
during the first 12 days in the field. During this period the MRE volunteers
lost 3.4% of their initial body weight and the control volunteers lost 1.3%.
During the second 11 day period the MRE volunteers lost another 1.0% and the
control volunteers 0.9%. Finally, during the last ll-day period the MRE
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Figure 1. Mean Percent Body Weight Loss By MRE Group And
Control Group.




volunteers lost another 1.4% and the control volunteers 0,4% of their initial

body weight. It appears that weight loss was quickly approaching an asymptote
in the control group but was still continuing to decline at a rate of slightly
more than 1% per 12 day period in the MRE group.

In summary, the troops fed the MRE as their sole source of food and the
troops fed an A ration breakfast, MRE Lunch, and an A ration dinner both lost
weight during the 34 days., The troops fed the MRE lost more weight and at a
faster rate than the control group. The magnitudes and rates of weight loss
vere entirely commensurate with levels of daily caloric intake in the volunteers
of both companies (see Chapter 4).

It is clear that the MRE group lost more weight than the control group and
this weight loss was due to inadequate food intake (see Chapter 4). Was sub-
sistence on the MRE also associated with other bodily discomforts and increased
reports of physical symptoms?

Physical Symptoms

Two analyses of the physical symptoms checklist were attempted and reject-
ed. The scaled values of the 67 symptoms were rejected as the dependent measure
because the data were badly skewed. Instead, a binary measure, the presence/or
absence of a specific symptom, was used in all analyses. Also a factor analysis
of the 67 symptoms did not yield clear groups of symptoms. Analyses were
therefore performed on each of 67 symptoms.

Linear and quadratic codings of the four time points were used to create
variables that would reflect trends over time in the incidence of the reported
symptoms. Differences in these trends between the MRE and the control group
were assessed by means of t-tests. T-tests were also used to compare the
average percentage of troops in each company who reported a particular symptom
during the three measurement points in the field.

Table 4 lists each symptom and the percentage of troops in each company who
reported this symptom during the baseline measurement at Schofield Barracks and
the average percentage who reported this symptom at the three measurement points
during the field test (days 11/12, 23/24 and 34). Casual inspection of this
table gives the overall impression that these were basically healthy troops
whose discomforts in the field did not differ dramatically from the baseline
level at Schofield Barracks. This impression is supported by decreases in the
level of many symptoms during the troops' time in the field and by the fact that
77% of the troops in both companies reported that they "felt good" (item 67).

A closer statistical examination of these data revealed a small number of
cases, 6 out 0f 65 possible symptoms, on which the percentage of troops in the
two companies reporting the presence of the symptom differed significantly.
There was a somewhal larger set of symptoms for which the two companies showed
significantly different trends over the four measurement points. Table 5 lists
each symptom that showed a significant group difference in the average
frequency, the linear component of the trend, or the quadratic component of the
trend. For these differences to be meaningful within the design and context of
this study, the next column indicates whether the frequency was significantly
higher than the baseline level; and the last column indicates whether the
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TABLE 4. Percentage of Troops Reporting Symptoms.

SYMPTOM BASELINE FIELD TEST
MRE (N = 59)  CONTROL (N = 34) MRE (N = 59) CONTROL (N = 34)

[
—

2
23
24
25
26
27
28
29
30

% SEM X SEM X SEM X SEM

Lightheaded 22.0 i Sk 4 38:2 t Bl Bb A2 20.6.  ** 5.3
Headache 39.0 + 6.4% 17.6 + 6.6 22.6 + 4.0 13.7 + 4.2
Sinus pressure 0.8 ¥ 53 20.6 + 7.0 47.5 + 4.8% 2950 1%
Dizzy 13.6 + 4.5 20,6 + 7.0 19.2 =+ 3.6 12.8 +
Faint g45 4 347 8.8 + 4.9 118 [ #2.9 Ly &
Vision is dim 15.3 + 4.7 23.5 + 7,4 12,4 + 3.6 12,8 + 4.9
Coordination is off 18.6 * 5.1 6.5 * 7.7 20.7 . % 4.6 16.7 *+ 4.5
Short of breath 16.2 + 4.0 5.9+ 4,1 16,1 + 3,7%x 35.3 + 6.4
Hard to breathe 1.9+ 42 5.9+ 4,1 8.0 .89 1.6 " Sl
Hurts to breathe Biad) stz 1307 2.9+ 2.9 4.0 * 1.6 7.8 + 3.7
Heart is beating fast 17.0 + 4.9 8.8 + 4.9 7.3 0+ 2.4 11.8 + 4.2
Heart is pounding 10.2 + 4.0 5519 & 4nal LRaY  #35l 6l THRBR
Chest pains 10.2 + 4.0 14.7 + 6.2 6.2 .1 128 = 4.9
Chest pressure 10.2 + 4.0 a7 % 11642 29 o ds 11.8 # 4.9
Hands shaking 1750 % 49% 35:3 1 8.3 17.0 + 4.0 23.5 + 6.4
Muscle cramps 1186 + gl B2 & T2 15,3 i 3ns 10.8 + 4.2
Stomach c;amps 11.9 + 4.2 14,7 + 6.2 T2 | =202 9.8 + 4,1
Muscles tight 45.8 + 6.5 ifad + o 8.6 26wl X083 25.6 * 6a8
Weak 35.6 + 6.3 2ty + 7.9 32.2, -+ 4ub 28:8 . ¥ S
Legs or feet ache 322 H Buul 39:2 h 8.5 U 19.6 + &yl
Hands, arms,

shoulders ache 37.9 + 6. 14,7 + 6.2 ST 22.6 + 6.1
Back aches 42,4 + 6, 12,1 + 5.8 2+ 4,7 29Lir &[5
Stomach aches 8.5 + 3.7 14,7 + 6.2 .7+ 1.8 8.8 + 4.1
Nauseous 6.8 + 3.3 14,7 + 6.2 .9 +2.0 9.8 * Sgd
Gas pressure 10.2 + 4.0 T2 75 % 16D «1 * 5.4 2515 w6l
Diarrhea b 157 8.8 + 4.9 28 H2ad 4.9 + 2.1
Constipated O 01 Um0 O=0r &y " Qa0 o8 nE Sl o'el T 24w
Urinate more 8IS i B 8.8+ 4.9 &% e sk 18R A0 dnndu
Urinate less B2l gk 3 SET 4y 6 S .9+ 2.9%x 4,0 + 1.9
Feel warm 39.0 + 6.4 265 it 747 a1 el 16.7 %
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311
342
33
34
35
36
87
38
39

40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61

TABLE 4.
SYMPTOM
MRE (N
%
Feverish 15.8 +
Feet sweaty 27,6 +
Sweating all over 19.0 +
Hands cold 178 b
Feet cold 0.0 +
Feel chilly &
Shivering 0.0 +
Parts of body numb  10.5 *
Skin burning or
itching 103

Eyes irritated
Vision blurry
Ears blocked up
Ears ache

Can't hear well
Ears are ringing
Noses stuffed up
Runny nose

Nose bleeds
Mouth dry
Throat is sore
Coughing

Lost my appetite
Feel sick
Hungover

Thirsty

Tired

Sleepy

Couldn't sleep

Concentration is off

More forgetful

Worried or nervous

19.3
13318

5.2

5.2
15.5

6.9
20.7

5.2

0.0
24.1
22.4
25.9
18.8
13.8
20.7
60.3
70.7
62.1
37.9
32.8
19.0
33.3

1+ 1+ 1+ 14+ {1+ {4+ 14+ 14+ [+ 1+ 1+ I+ 1+ 1+ |+ |+ 1+ 1+ 1+ [+ |+ |+ 1+
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BASELINE

59)

CONTROL (N = 34)

X

8.8
20.6
8.8
2.:9
8.8
2.9
2.9
14.7

14.7
29.4
11.8
11.8

8.8
17.7

5149
20.6

549

0.0
26.5
14.7
17.7
11.8
17.7
21.2
47.1
44,1
47.1
38.2
32.4
29.4
35.3

[+ 1+ 1+ 1+ 1+ |+ 1+ [+

T I+ 1+ 1+ 1+ 1+ |+ 14+ [+ I+ 1+ 1+ 1+ 14+ 1+ 1+ |+ |+ |+ 1+ [+ 1+ |+

SEM

4.9
7.0
4.9
Ads
4.9
249
2.9
6.2

6.2
7.9
5.6
5.6
4.9
6.6
4.1
7.0
4.1
0.0
7:7
6.2
6.6
5.6
6.6
7.2
8.7
8.6
8.7
8.5
8.1
T
8.3
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14,
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= 59)  CONTROL
SEM 5
2ol 4.9
3.2 20.6
‘1.6 259
4, bz 52.9
4, 445 50.0
4.0 39.4
2.0 10.8
27l 157
5.7 5.9
4,3 23.2
3.5 12.8
81.5 10.8
243 7.8
4.0 14.1
3.9 10.8
4.4 38.2
4.5 47.5
&0 2.9
2.9 11.1
.7 20.6
4.5 28.4
4, 7k 6.9
2.6 ST
1.0 19.6
4, 3k 12.8
4.8 35.3
4.7 33.3
4.8 25.3
4.5 19,6
4.6 16.7
3.6 20.6

(N

P+ 1+ 14+ [+ 1+ 1+ 1+ 1+

I+ 14+ I+ 14 1+ 1+ 1+ 014 1+ [+ [+ (+ 1+ I+ 0+ 1+ |+ 1+ 1+ [+ 1+ {+ |+

L}

SEM

2l
5.8
1.6
S
5
6.
81,
4,5

—_ R Wy D0y N W W W i
NGO e Oy N U W N WD O

[ T T I ¥ T > S = A
[= S B Y N«

34)

.3
wl

2
9



62
63
64
65
66
67

TABLE 4. Percentage of Troops Reporting Symptoms. (Cont'd)
SYMPTOM BASELINE FIELD TEST
MRE (N = 59) CONTROL (N = 34) MRE (N = 59) CONTROL (N = 34)
¥ SEM X SEM X SEM b2 SEM
Feel irritable 2953 ¥ 640 DA By BEE 7.0, B 24.5 +
Restless 37.9 + 6.4 23.5 + 7.4 29.2 + 4.6 26,5 + 5.9
Bored 59.6 + 6.6 55.8 + 8.6 40.1 + 5.0 48.0 +
Depressed 42.1 + 6.6 23.5 + 7, 30.2 + 4.5 34,3 +
Alert 7047 & 640 85.3 + 6.2 69.8 + 3.8 76.5 + 5,
Feel good Tl 65 5iiS 88.2 *+ 5.6 77.4 + 3.9 .5

Asterisks indicate

significant differences between the groups for the baseline

measure or for the average of the three data collection points in the field.

% P < 0.05

Yo st E < (0.01
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symptom can reasonably be related to the quantity of food consumption. To
further clarify these differences, the upper half of the table lists the
symptoms that were reported more frequently by the MRE group when the absolute
difference was significant. In addition, the upper portion of this table lists
cases where the trend differed between the groups, and the MRE group showed an
increase in the incidence of the symptom relative to the control group, or was
increasing at a faster rate, or was decreasing at a slower rate. The lower half
of the table presents the same information for those symptoms where the control
group showed higher levels of the symptom.

Examination of the upper portion of Table 5 reveals that there are only two
symptoms which differed between the groups and also met the criteria that their
level in the field was higher than the baseline and that they were food-related.
Symptoms that satisfied these conjoint criteria included: "I have gas pressure",
and "I have lost my appetite." 1In regard to the increased incidence of "I have
gas pressure', it should be noted that the control company also showed a
significant increase in the frequency with which they reported this symptom.

The other three food-related symptoms which appear in the upper half of
Table 4 "I have diarrhea," "I have to urinate less" and "I am thirsty" are more
difficult to interpret. The symptom "I have diarrhea" appears on this list
because there was a significant difference in the linear component of the trend
between the two groups over time. Both groups showed a small increase in the
frequency with which they reported this symptom at the first data collection
point in the field relative to their own baseline level. The MRE group
continued to report this symptom at approximately the same frequency at the last
two measurement points whereas the control group showed a sharp decline in the
incidence of this symptom at these latter points. Similarly, the important
food-related symptom "I am thirsty" appears on this list because the MRE group
reported it at a higher frequency than the control group during the field test.
The frequency in the field was lower than the baseline at Schofield Barracks and
both groups showed a decreasing trend in the frequency with which they reported
this symptom at the three data collection points in the field. A similar
pattern exists for the symptom "I have to urinate less.'" The MRE group reported
this symptom significantly more frequently in the field than the control group
but the frequency did not differ from their baseline level of reporting at
Schofield Barracks. This self-report data is consistent with the monitored
physiological indices of body fluid status (see Chapter 8). The MRE group
consumed less fluid, had lower urine volumes and higher urine concentrations
than the control group. Although all these differences are consistent with
modest dehydration, the group differences were not statistically reliable., 1In
addition, measures of hematocrit and hemoglobin failed to differentiate between
the two groups.

Several of the other symptoms that appear in the upper portion of Table 5
("I am lightheaded," "I feel faint," "My coordination is off" and "I am more
forgetful'") are possibly food-related in the sense that insufficient caloric
intake could underlie this cluster. However, it should also be noted that the
group differences in these four symptoms are relatively small and it is the
differential pattern over time which differed between the groups.
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The other symptoms which appear in the upper portion of Table 5 ("I have
sinus pressure,' "My back aches," "I feel feverish'" and "I have a runny nose')
may represent a minor infection that was more prevalent in the MRE company.

The most striking aspect of the lower portion of Table 5 in regard to the
issues of interest in the present study is the complete absence of any symptoms
which are even remotely related to food. 1In general, the control company showed
two clusters of symptoms at higher levels than the MRE company. One cluster ("I
am short of breath" and "It's hard to breathe'") are altitude-related. The
second cluster ("My hands are shaking," "My hands are cold," and "My feet are
cold'") are temperature-related. The higher incidence or the differential
pattern of reporting these altitude and temperature related symptoms over time
in the control group are consistent with the fact that during the field test the
control company was operating at a somewhat higher and cooler elevation. The
other three symptoms in the lower portion of Table 5 ("My hands, arms or
shoulders ache," "My vision is blurry," and "I am bored") are not easily
classified or interpreted. 1In regard to thesge three symptoms it should be noted
that the group differences were relatively small and it was the pattern over
time that differed between the two groups.

In summary, the physical symptoms data suggest that there were minor
differences between the two companies in terms of the frequency with which they
displayed symptoms related to food. The two most important differences in this
area are the fact that the MRE company reported that they had lost their
appetite and that they experienced gas pressure more frequently than the control
group. However, these self-report data also clearly indicate that the MRE
troops were not debilitated in any sense and that they felt good.
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Chapter 4

FOOD, WATER, AND NUTRIENT INTAKES

Summarz

This chapter provides detailed information on food, water, and nutrient
intakes as well as a comparison of two dietary data collection methods, one that
relies on estimations made by the subject, and one based upon weighings made by
the University of Hawaii field team,

The mean daily intakes of energy, and carbohydrate and fat, which are major
sources of energy, were noticeably insufficient (below 80 percent of the Surgeon
General's nutritional standards for operational rations (NSOR)) in the
experimental group. Fror the majority of the minerals the intake was extremely
low. There was a downward trend with time over the four measurement periods
with little day-to-day fluctuations. The control group consumed the MRE-A
ration combination in sufficient quantities (at or above 80 percent NSOR).

There was no visible trend over time, but there were considerable day-to-—day
fluctuations in nutrient intakes. 1In general there were highly significant
differences in energy and nutrient intakes between the two groups.

For MRE meals, the results from the estimated and weighed methods of data
collection correlated highly and there were essentially no significant
differences between means obtained by fhese two methods. For A ration meals,
the results from the two methods did not correlate highly and there were
significant differences between the results obtained by the two methods. The
estimated method can be used to measure nutrient intake from MRE rations with a
high degree of accuracy.

Tabulation of individual food items eaten in the MRE ration provided an
estimate of actual acceptance or, conversely, food waste. 1In the experimental
group, consumption exceeded 50% of those items distributed in the entree, starch
and spread classes only, whereas in the control group consumption of all items
in the entree, starch, spread, fruit and dessert classes did not fall below 54%.

1. Introduction

The central question in this experiment is whether troops fed the MRE as
their sole source of food find it sufficiently palatable and varied to consume
it in sufficient quantity over an extended period of time. The data considered
in Chapter 3 revealed that troops fed the MRE as their sole source of food lost
more weight than troops fed a hot breakfast and dinner and an MRE for lunch,

The weight loss in both groups clearly suggests that energy intake was
insufficient. This chapter will examine in detail food intake during this study
to determine whether the weight loss can be attributed to low levels of energy
intake,
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A secondary issue is whether the troops chose their food from the MRE in a
manner that led to inadequate levels of intake of specific nutrients, minerals,
or vitamins. This chapter will also examine this issue.

One possible explanation far low levels of caloric intake is that the
troops were thirsty and thirst-induced anorexia underlies the low food intakes
that developed. This issue is addressed in this chapter by providing
information on water intake during the field test and is more fully considered
in Chapter 7 where information on body fluid measures is presented.

Collecting direct measures of food intake in troops actively engaged in
training during a field exercise is difficult, time-consuming and very labor
intensive. In an effort to establish a simple, less time-consuming, measure of
food intake under field conditions, the present study compared a simple food
estimation technique to direct weighed measures of intake in the participating
troops.

2. Method

Test Subjects

The 2nd Brigade of the 25th Infantry Division provided two units -- 1-2lst
Combat Support Company selected as the control group, and 1-35th Combat Support
Company, selected as the experimental group. The control group subsisted on a
daily A-MRE-A ration cycle while the experimental group subsisted on the MRE
ration solely for all three meals. Within each company, a subsample of 30
volunteers was monitored for food and water consumption, on three consecutive
days per week, except for the final week with only two consecutive monitoring
days. In the experimental group, two subjects dropped out midway in the test
for reasons unrelated to the study and one subject did not participate due to an
emergency, resulting in a subsample of 27 volunteers. The four test periods,
comprising days 8-9-10, 15-16-17, 21-22-23, and 31-32 were designated as Periods
A, B, C, and D. (These periods do not correspond to Periods 1 through 4
designated under physiological data collection.)

Test Meals

The control group ate freshly prepared hot meals or A-ration breakfasts and
dinners together as a group, served on paper plates from a field kitchen at
specified times, whereas the MRE lunch, which was distributed after breakfast,
did not have a predetermined eating time and place.

The experimental group received three MRE menu packs in the morning and ate
all meals under relatively unstructured conditions. Each of 12 MRE menu packs
contained the equivalent of a dinner and was eaten for breakfast as well as
lunch and dinner.

Subjects were allowed to give away, receive, or trade items and to save
items from one meal to eat later in order to simulate actual field eating
conditions. In addition, the experimental group was allowed to use a "hot
sauce' freely for which no records were taken.
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Data Collection

Two methods for measuring food consumption were tested simultaneously. The
estimated method relied on estimations made by the subject, and the weighed
method based upon weighings made by the University of Hawaii (UH) field team
(evaluators).

The term "serving weight" refers to the weight in grams of one serving of
an item, e.g. an entree, beverage, starch. The serving weights of MRE ration
items were standardized by the manufacturer in each menu pack, whereas in the A
ration serving weights were controlled by serving instruments but varied with
individual servers. For the latter, five separate weighings were made in the
field and the average weight was designated as the serving weight of that item
for that meal.

Battery-operated electronic, top~loading Ohaus balances were used and
checked daily with standard weights to 0.01 gram.

As an estimated method subjects were instructed to check a list of food
items eaten and to circle the amounts, as servings or fractions of servings
eaten (to the nearest one—fourth of a serving) on cards distributed with each
meal. The cards were returned in small plastic bags with the leftover food (and
wrappers if MRE rations) in another plastic bag, properly identified. The
product of the serving weight and the amount, 'as servings or fractions of
servings eaten is the estimated consumption.

As a weighed method, UH evaluators recorded weights of leftover food, each
weighing checked by a second person. The difference between the serving weight
and the leftover weight is the actual consumption. 1In the control group the
evaluators recorded the number of servings taken when subjects were served. The
beverages left over from A-ration meals were measured in the field in graduated
cylinders whereas leftover solids were measured after each meal at the PTA base
camp. The MRE ration leftovers from lunch were collected by the company
personnel and weighed with the evening meal. 1In the experimental group all
leftovers were collected by the company personnel. Once or twice a day, a pick-
up was made by UH evaluators and weighings made at the base camp the same day,
or refrigerated overnight.

Some finer details of the methods for collecting dietary data are noted:
First, the weighed method was defined as determining foods eaten (1) by
calculating the difference between food taken and returned and (2) by a followup
with subjects when there were unaccounted-for items. In the control group this
involved visual food monitoring at the eating site for A ration meals but not
for MRE ration meals, and a followup as they gathered twice a day at the field
kitchen, thus providing access to all subjects. In the experimental group,
there was seldom any visual observation of meal consumption and very little
followup with subjects. There was limited access to subjects due to the
tactical situations, and it was not possible most of the time to followup on
unaccounted-for items.
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Second, the weighed method for MRE meals called for the presence of the
empty food wrapper or for a wrapper with uneaten food in it for that item to be
classified as eaten, The absence of either the wrapper or the food was recorded
as missing data (usually because the subject saved the food to eat later or gave
it away). Therefore, unless an item was returned or the researcher verbally
confirmed that the subject gave it away (in which case it would be recorded as
not eaten), the item was recorded as missing data. Every attempt was made to
account for each food item distributed in the MRE pouches in the data collection
effort. One possible consequence of this rigorous requirement for an item to be
counted as eaten is that actual consumption could have exceeded measured
consumption. This could have occurred if an individual ate the food item, threw
away the wrapper and either failed to record it on a food collection card or
forgot that he ate it when probed by the data collector.

A third method, which took information from both estimated and weighed
methods, was designated the combined data collection method and was calculated
by the computer. Essentially, the combined method identified items at each meal
not common to both the estimated method list and the weighed method list and
added them to the items on the list generated by both methods.

Water intake was monitored by asking subjects to record the number of one-
quart canteens of water consumed over 24 hours of each test day. Measuring of
canteen water consumption by the UH field team was not feasible since canteen
water is used for purposes other than drinking, e.g., brushing teeth.

Nutrient Composition. A nutrient factor file for the MRE ration items was
supplied by the U.S. Army Natick Research and Development Center (Appendix A).
The Office of The Surgeon General provided the Letterman Army Institute of
Research (LAIR) nutrient factor file for A ration foods. The nutritive values
of 25 items not on that list were either calculated from ingredients/components
or obtained from other sources.’.8,9,10,11,12,13

Nutrient Standards for Operational Rations were supplied by the Office of
The Surgeon General (Appendix C).

3. Results and Discussion

Overall, mean daily nutrient intakes by the control group were higher than
intakes by the experimental group with exceptions of thiamin and pyridoxine
(Table 6). The level of energy intake, and intakes of carbohydrate, fat, and
protein, which provide the energy, were insufficient to meet NSOR
recommendations in both experimental and control groups, with the exception of
protein intake in the latter (Table 7). Mineral requirements were adequately
met in the control group with the exception of magnesium, but were not
adequately met in the experimental group with the exception of phosphorus.
Vitamin intakes were remarkably high in both groups with the exception of
riboflavin and niacin in the experimental group. Total water intake was
adequate in the two groups. Generally there were highly significant differences
in the level of intake between the two groups with the exception of the intakes
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of sodium and vitamin A. Consumption trends over time were statistically
different with the intakes of the experimental group decreasing whereas the
intakes of the control group remained relatively flat. A discussion of each
table follows.

Table 6 provides mean daily intakes of energy and nutrients over the entire
period. Differences in energy and nutrient intakes between groups were assessed
with 2 (groups) x 1l (days) repeated measures analysis of variance. For all
nutrients except two, significant differences were found at less than 0.0015
level of significance; sodium and vitamin A levels were not significantly
different between the two groups. The mean daily intakes of the control group
were higher than intakes by the experimental group but the exceptions, thiamin
and pyridoxine (vitamin B) levels, although lower in the control group, still
met over 100% of the NSOR (Table 7).

The mean daily intake of energy and nutrients expressed as percentage of
NSOR provides another measure of examining differences between groups (Table 7).
In the experimental group, the percentage of NSOR met ranged from 55% to 244%
and in the control group from 74% to 257%. Intakes fell below 80% (an arbitrary
figure addressed below) as follows:

Experimental group:

fat, 61% iron 677%
carbohydrate, 56% magnesium, 55%
energy, 617 niacin, 77%

calcium, 72%
Control group:
carbohydrate, 747 magnesium, 74%

It should be noted that the MRE ration meals did not supply an average of 1/3
NSOR magnesium per meal, whereas 1/3 NSOR of other nutrients were supplied.

The frequency distribution of subjects within four intervals of mean daily
intake expressed as percent NSOR provides another approach to looking at
differences between the two groups {Table 8). The intervals 1/3, 2/3, and 3/3
were selected to correspond to the three meals per day eating pattern; other
intervals may be appropriate as well. Intakes of 68 to 100% and above 100%
occurred considerably more frequently in the control group than in the
experimental group. The same individuals had very high intakes (> 100%) of most
nutrients, subjects E3, €28, C7, etc., or very low intakes of several nutrients,
subject E6 (Table 9). Twenty-five out of 30 subjects in the control group had
intakes that met over 68% NSOR for all or nearly all nutrients in contrast to $
out of 27 subjects in the experimental group. Intakes of nutrients in both
absolute units and in percent NSOR for individual subjects are in Appendix D.
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TABLE 6. Mean Daily Intake of Energy and Nutrients (Combined Method):
Entire Field Trial.

Experimental Control

Energy and Nutrients Group Group F* P

Protein, g 81 114 48.34 0.0001
Fat, g o7 134 27.70 0.0001
Carbohydrate, g 267 325 14.56 0.0003
Energy, kcal 2189 2950 23.51 0.0001
Calcium, mg 579 1199 102.70 0.0001
Phosphorus, mg 1298 1868 3 559 0.0001
Iron, mg 12 19 69.123 0.0001
Sodium, mg 4744 4920 DEET 0.5439
Potassium, mg 2046 3747 114,99 0.0001
Magnesium, mg 220 297 28.55 0.0001
Vitamin A, IU 6837 7013 0.08 0; 7795
Ascorbic acid, mg 106 154 17.72 0.0001
Thiamin, mg 4.4 3.0 22.36 0.0001
Riboflavin, mg 148 2.6 50,38 0.0001
Niacin, mg 18.4 23.7 23.08 0.0001
Pyridoxine, mg 3.3 2.3 11.34 0.0014
Total food, g 719 2291 476.42 0.0001
Total food, dry wt., g 445 625 31.02 0.0001
H90 from food, g 274 1666 701.34 0.0001
H90 from canteen, g 2383 1462 34.40 0.0001
Total H90, g 2657 3132 8.23 0.0058

*Analysis of variance.
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TABLE 7. Mean Daily Intake of Energy and Nutrients (Combined Method) Expressed
as Percentage of Nutritional Standards for Operational Rations.*

NSOR! Experimental Group Control Group
Protein, 100 g 81 114
Fat, 160 g (max) 61 84
Carbohydrate, 440 g 56 74
Energy, 3600 kcal 61 82
Calcium, 800 g 72 150
Phosphorus, 800 mg 162 234
Iron, 18 mg 67 106
Sodium, 5000-7000 mg 68-95 70-98
Potassium, 1875-5625 mg 36-109 67-200
Magnesium, 400 mg 55 74
Vitamin A, 3333 1U 205 210
Ascorbic acid, 60 mg 177 257
Thiamin, 1.8 mg 244 167
Riboflavin, 2.2 mg 82 118
Niacin, 24 mg or NE 77 99
Pyridoxine, 2.2 mg 150 104

*Nutritional Standards for Operational Rations,
Office of The Surgeon General of the United States.
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TABLE 8.

Distribution of Subjects Consuming Different Levels of Nutrients
Expressed as Percentage of Nutritional Standards for Operational

Rations.

Experimental Group

Control Group

Energy and Frequency in Percent NSOR Interval Frequency in Percent NSOR Interval
Nutrients <33 34-67 68-100 >100 range <33 34-67 68-100 >100 range
Protein 0 6 17 4 40-111 0 1 2 27  54-138
Fat 2 17 7 1 23-113 0 2 26 2 36-105
Carbohydrate 2 20 4 1 21-116 1 6 22 1 27-106
Energy 1 18 7 1 24-114 0 3 26 1 33-109
Calcium 1 12 11 3 25-137 0 1 1 28 39-204
Phosphorus 0 1 3 23 60-288 0 0 1 29  93-286
Iron 0 12 14 1 35-110 0 1 6 23 53-140
Sodium 0 6 18 3 38-114 0 3 25 2 36141
Potassium 1 20 6 0  24-87 0 2 14 14 66-125
Magnesium 1 20 6 0 22-96 0 5 25 0 41-93
Vitamin A 0 3 2 22 60-438 0 0 1 29 79-291
Vitamin C il 2 2 22 29-401 0 0 0 30 139-368
Thiamin 0 0 1 26 82-470 0 0 2 28 74-237
Riboflavin 0 6 17 4 36~-133 0 1 2 27 44-143
Niacin 0 10 14 3 38-112 0 2 12 16  64-131
Pyridoxine 0 2 4 21 42-308 0 3 10 17 46-167
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TABLE 9. Distribution of Sixteen Nutrients Consumed by Each Volunteer
as a Percentage of Nutritional Standards for Operational Rations.

Experimental Group Control Group
Frequency in Percent NSOR Interval Frequency in Percent NSOR Interval
Subject <33 34-67 68-100 >100 Subject <33 34-67 68-100 >100
El 0 7 4 5 cl 0 5 6 5
2 0 9 2 5 2 0 6 7 3
3 0 0 2 14 3 0 1 4 11
4 i = = N 4 1 11 3 1
5 0 9 5 2 5 0 0 8 8
6 71 8 1 0 6 0 0 5 11
7 1 13 1 1 i 0 0 4 12
8 0 5 6 5 8 0 0 5 11
9 0 3 8 5 9 0 3 6 7
10 0 5 7 4 10 0 0 9 7
11 0 7 4 5 11 0 1 4 11
12 0 0 7 9 12 0 0 5 11
13 0 0 0 0 13 0 0 7 9
14 0 9 2 5 14 0 0 7 9
15 0 5 6 5 15 0 0 5 11
16 0 4 7 5 16 0 0 7 9
17 0 0 7 9 17 0 0 5 11
18 0 3 8 5 18 0 0 6 10
19 0 6 5 5 19 0 0 5 11
20 1 10 4 1 20 0 0 7 9
21 = =5 - - 21 0 2 7 7
22 0 5 6 5 22 0 0 7 9
23 Q 6 5 5 23 0 0 8 8
24 0 y/ 4 5 24 0 1 7 8
25 0 1 9 6 25 0 0 6 10
26 0 11 3 2 26 0 0 6 10
27 0 9 2 5 27 0 0 5 11
28 0 11 0 5 28 0 0 2 14
29 0 2 9 S 29 0 0 6 10
30 0 0 9 7 30 0 0 6 10
Total 9 155 133 135 1 30 175 274
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Insufficient energy intakes for the physical activity expended resulted in
weight losses of 10.36 and 4.72 pounds (4.7 and 2.1 kg) in the experimental and
control groups respectively. The low intakes are also possibly related to the
cluster of physical symptoms —— lightheadedness, feeling faint, coordipation off,
and forgetfulness reported in Chapter 3. The relationship between diet and selected
physiological parameters are reported in Chapter 7,

The nutritional standards for operational rations (NSOR) set forth by the
Office of The Surgeon General prescribe minimum amounts of nutrients that must be
present in a one-day ration at the time of consumption (unless the nutrients are
shown as a range or maximum level), If one were to interpret these standards to be
for the manufacturer and/or te be recommended intakes (as opposed to minimum
requirements), a somewhat lower intake may be adequate to sustain the troops. A
conservative estimate that 80% NSOR can sustain soldiers is extracted from weight
loss reported in Chapter 3, namely that weight loss was approaching an asymptote in
the control group during the last period when caloric intake was 80% NSOR, If
intakes are examined from this interpretation, inadequate nutrient intakes were less
pronounced.

Figures 2-20 show consumption trends over time for each of the measured
nutrients and Figures 21-23 present this same information for each of the four
dietary periods. There were significant differences between groups in the mean
daily intake of most nutrients. No significant differences were seen in certain
nutrients examined by periods:

Sept. 2-4: sodium, vitamin A, carbohydrate

Sept. 9-11: sodium, vitamin A, vitamin C, niacin, total water
Sept. 15-17: sodium, vitamin A, thiamin, pyridoxine, total water
Sept. 25-26: sodium, vitamin A, vitamin C

All periods: sodium, vitamin A

In the experimental group, intakes of all macronutrients, minerals except
phosphorus, and vitamins decreased. In the control group, intakes of macronutrients
fluctuated but the overall trend was a slight increase in intake over time with the
exception of protein. Note that the only nutrient intake above the recommended
level in either group was the control group protein intake. The mineral intake in
the control group remained essentially constant except the iron and phosphorus,
which decreased but still remained above the recommended levels. The general trend
in vitamin intake was a slight decrease in the control group.

The very high intake of most of the vitamins is attributed in part to
fortification of selected MRE ration items—-cocoa beverage powder with vitamin C and
thiamin; coffee with vitamin C; crackers with thiamin, riboflavin, niacin and
pyridoxine (vitamin Bg)--and relatively high frequency of consumption (64% of the
crackers and 50% of the cocoa distributed were consumed (Table 10), which accounts
for the high intakes, All vitamins except riboflavin and niacin in the experimental
group were well above NSOR.
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Figure 21. Mean Daily Macronutrient Intakes for Each Dietary Period for
MRE Group and Control Group Using Combined Method.
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TABLE 10. Consumption of MRE Food Items by MRE Group and
Control Grouping Using the Estimated HMethod.

EXPERIMENTAL GROUP

Food Item¥* No. Of Items Items Eatend, B ok
Distributed No. Percent

ENTREE

Beef W/Barbeque Sauce 74 42 58
Beef W/Gravy 74 55 74
Beef W/Spiced Sauce 74 35 47
Beef Patties 74 53 72
Beef Stew 74 49 66
Chicken Ala King 74 52 70
Frankfurters 74 57 70
Ham/Chicken Loaf 74 45 61
Ham Slices 74 61 82
Meatballs W/Barbeque Sauce 74 67 91
Pork Sausage Patties 74 45 61
Turkey W/Gravy 74 58 78
STARCH

Crackers {(12) 891 572 64
Bean W/Tomato Sauce (3) 223 139 62
Potato Patty (2) 148 78 58
SPREAD

Cheese (5) 371 207 56
Jelly (3) 223 113 51
Peanut Butter (4) 297 105 35
FRUIT

Applesauce 74 45 61
Mixed Fruits 74 34 46
Peaches (2) 148 77 52
Strawberries (2) 148 66 45
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TABLE 10. Consumption of MRE Food Items by MRE Group and
Control Grouping Using the Estimated Method. (Cont'd)

EXPERIMENTAL GROUP

Food Item* No. Of Items Items Eatendi, s
Distributed No. Percent
DESSERT
Brownie (2) 148 74 50
Cherry Nut Cake 74 58 78
Chocolate-Covered Cookie (3) 228 114 51
Fruitcake 74 38 51
Maple Nut Cake 74 49 66
Orange Nut Roll 74 RY] 43
Pineapple Nut Cake 74 30 41
Chocolate Nut Cake 74 30 41
BEVERAGE
Cocoa Powder (7) 520 275 53
Coffee (12) 891 91 10
Cream Substitute (12) 891 259 25
Sugar (12) 891 225 25
OTHER
Catsup (3) 223 25 11
Gravy Base 74 24 32
Candy (All Kinds) (&) 297 94 32
(Chocolate Fudge) 74 34 43
(Chocolate Toffee) (2) 148 45 30
(Vanilla Fudge) 74 15 20
TOTAL 8383 3435 41

*Numbers 2 through 12 in parenthesis following an item, designate the
number of times an item appeared in a case containing 12 menu packs,
each with a different entree.

“vSee text for discussion of items not listed as eaten, e.g. gave away,
saved for later, ate less than half, returned unopened.

i Items were classified as eaten if one half or more were caten.
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TABLE 10. Consumption of MRE Food Items by MRE Group and
Control Grouping Using the Estimated Method. (Cont'd)

CONTROL GROUP

Food Item* No. Of Items Items Eatend: 6 ik
Distributed No. Percent

ENTREE

Beef W/Barbegue Sauce 28 22 79
Beef W/Gravy 28 22 79
Beef W/Spiced Sauce 28 24 86
Beef Patties 28 23 82
Beef Stew 28 19 68
Chicken Ala King 28 20 71
Frankfurters 28 20 Zl:
Ham/Chicken Loaf 28 27 96
Ham Slices 28 24 86
Meatballs W/Barbeque Sauce 28 7% 82
Pork Sausage Patties 28 21 75
Turkey W/Gravy 28 19 68
STARCH

Crackers (12) 330 229 69
Bean W/Tomato Sauce (3) 82 56 68
Potato Patty (2) 55 30 54
SPREAD

Cheese (5) 138 99 72
Jelly (3) 82 45 55
Peanut Butter (4) 110 67 61
FRUIT

Applesauce 28 2 75
Mixed Fruits 28 20 71
Peaches (2) 55 47 85
Strawberries (2) 55 48 87
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TABLE 10. Consumption of MRE Food Items by MRE Group and

Control Grouping Using the Estimated Method. (Cont'd)

CONTROL GROUP

Food Item* No. Of Items Items Eatend¥, di
Distributed No. Percent
DESSERT
Brownie (2) 55 48 87
Cherry Nut Cake 28 18 64
Chocolate—Covered Cookie (3) 82 56 68
Fruitcake 28 18 64
Maple Nut Cake 28 20 71
Orange Nut Roll 28 18 64
Pineapple Nut Cake 28 26 93
Chocolate Nut Cake 28 27 96
BEVERAGE
Cocoa Powder (7) 192 66 34
Coffee (12) 330 27 8
Cream Substitute (12) 330 29 9
Sugar (12) 330 27 8
OTHER
Catsup (3) 82 6 7
Gravy Base 28 5 18
Candy (All Kinds) (4) 111 45 40
(Chocolate Fudge) 28 ol 39
(Chocolate Toffee) (2) 55 24 44
(vanilla Fudge) 28 10 36
TOTAL 3337 1364 41

“Numbers 2 through 12 in parenthesis following an item, designate the
number of times an item appeared in a case containing 12 menu packs,
each with a different entree.

**See text for discussion of items not listed as eaten,

e.g. gave away,

saved for later, ate less than half, returned unopened.

Wik tems were classified as eaten if one half or more were caten.
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The day-to-day fluctuations in intake are shown in Figures 2 through 20.
There are considerably larger and more frequent fluctuations in the intakes of
the control group than in the experimental group. (It is interesting to note
that the highest intake of carbohydrate coincides with the only day that rice
was served, and in Hawaii it is generally known that rice is a very highly
consumed carbohydrate food.)

Although mean daily intake of water by both groups was adequate, 2.7 and
3.1 liters by the experimental and control groups respectively, the food-water
and canteen water ratios were 1:9 and l:1 in the two groups. It is striking
that the MRE group, which derived far less water from their food and had less
access to additional beverages than the control group, consumed almost twice as
much water from their canteens than the control group (2383 mL vs. 1462 mL).

Table 11 presents intakes (both in absolute units and in percent) by the
estimated and weighed methods from which the combined method values were
derived.

Overall, the estimated method produced slightly higher levels of intake
than the weighed method in the experimental group but this was less apparent in
the control group. As expected, the combined method (Table 1 and Appendix D)
produced results that were higher than the other two methods.

Comparison of Weighed and Estimated Methods for Assessing Food Intake

The estimated and weighed methods of determining the mean daily intake of
MRE food items used by the experimental group produced results that were highly
correlated on all four days (September 3, 10, 16, 26, shown in tables 12-15),
with a trend towards better correlation as the exercise progressed. These
correlations were significant at the 0.05 level in all cases and at the 0.0001
level in most cases.

The paired t-tests showed that there was no significant difference between
the means for the two methods at the 0.05 level with the exception of beverages
on September 10.

The correlation coefficients between the weighed and estimated methods for
measuring daily intake were generally much lower for the A ration food items
consumed by the control group than they were for the MRE items consumed by both
groups (Table 16, 17, 18, and 19), On the four days examined, the correlation
coefficients between the weighed and the estimated methods of determining
consumption for each of the food classes ranged from -0.07 (spreads on September
16) to 0.99 (spreads on September 10). The magnitude of these correlations did
not appear to change in a systematic manper as the study progressed.

The control group also showed a high degree of data correlation between the
estimated and weighed methods of determining mean daily intake while subsisting’
on MRE rations, with the exception of fruits on September 3, beverages on
September 10, 16, and 26, and spreads on September 16. These correlations were
all significant at the 0.05 level except for the two above mentioned instances.
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TABLE 11. Estimated and Weighed Mean Daily Intake of Energy
and Nutrients for the MRE Group and Control Group
Expressed as a Percentage of Nutritional Standards

for Operational Rations (NSOR).

MRE GROUP

TYPE
ENERGY AND NUTRIENTS
Percent NSOR

ESTIMATED
Mean Intake

WEIGHED
Mean Intake

Protein, g 76.0 74.3
Protein, % NSOR 76.0 74.3
Fat, g 86.0 83.3
Fat, % NSOR 53.8 52,1
Carbohydrates, g 2153 211.1
Carbohydrates, % NSOR 48.9 48.0
Calories 1939.0 1891.1
Calories, % NSOR 53.9 52,45
Calcium, mg 531.6 517.8
Calcium, % NSOR 66.4 64.7
Phosphorus, mg 1171.7 1140.1
Phosphorus, % NSOR 146.5 142.5
Iron, mg 11.3 11.2
Iron, % NSOR 63.0 62.3
Sodium, mg 4298.2 4342.9
Sodium, % NSOR 71.6 72.4
Potassium, mg 1858.7 1851.2
Potassium, % NSOR 49.6 49.4
Magnesium, mg 194.6 193.7
Magnesium, % NSOR 48.6 48.4
Total Vit. A, IU 6369.0 6005.5
Total Vit. A, % NSOR 191.1 180.2
vit. C, mg 99.1 92.2
Vit. €, % NSOR 165.1 153.6
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TABLE 11. Estimated and Weighed Mean Daily Intake of Energy
and Nutrients for The MRE Group and Control Group
Expressed as a Percentage of Nutritional Standards
for Operational Rations (NSOR). (Cont'd)

MRE GROUP
TYPE

ENERGY AND NUTRIENTS ESTIMATED WEIGHED

Percent NSOR Mean Intake Mean Intake
Thiamin, mg 4.1 4,0
Thiamin, % NSOR 229.8 220.4
Riboflavin, mg 1.7 1.6
Riboflavin, % NSOR 75.6 73.6
Niacin, mg 17.3 16.7
Niacin, % NSOR 72.0 69.7
Pyridoxine, mg 3.1 3.0
Pyridoxine, % NSOR 140.9 135.2
Total Food, g 649.6 639.7
Total Food, Dry Wt 394.5 385.9
Water From Food, g 255,11 253.8
wéter From Canteen, g 2382.6 =
Total Water, g 2630.5 =
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TABLE 11. Estimated and Weighed Mean Daily Intake of Energy
and Nutrients for the MRE Group and Control Group

Expressed as a Percentage of Nutritional Standards

for Operational Rations (NSOR). (Cont'd)
CONTROL GROUP
TYPE

ENERGY AND NUTRIENTS ESTIMATED WEIGHED
Percent NSOR Mean Intake Mean Intake
Protein, g 105.5 104.4
Protein, % NSOR 105.5 104.4
Fat, g 11812 116.5
Fat, % NSOR 74,5 72.8
Carbohydrates, g 266.1 281.8
Carbohydrates, % NSOR 60.5 64.0
Calories 2559.9 2588.0
Calories, 7 NSOR 71.1 71.9
Calcium, mg 1054. 4 1074.7
Calcium, % NSOR 131.8 134.3
Phosphorus, mg 1675.0 1669.0
Phosphorus, % NSOR 209.4 208.6
Iron, mg 16,7 17.0
Iron, % NSOR 92.6 94, 4
Sodium, mg 3897.5 4327.8
Sodium, % NSOR 65.0 72.1
Potassium, mg 3251.0 3374.8
Potassium, % NSOR 86.7 90.0
Magnesium, mg 252.8 268.5
Magnesium, % NSOR 631, 2 65.9
Total Vit. A, IU 5968.5 6073.2
Total Vit. A, % NSOR 179.1 182.2
vit. €, mg 130.3 128.3
Vit. C, % NSOR 217.1 /AR
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TABLE 11. Estimated and Weighed Mean Daily Intake of Energy
and Nutrients for the MRE Group and Control Group
Expressed as a Percentage of Nutritional Standards
for Operational Rations (NSOR). (Cont'd)

CONTROL GROUP

ENERGY AND NUTRIENTS ESTIMATED e WEIGHED
Percent NSOR Mean Intake Mean Intake
Thiamin, mg AN 2.6
Thiamin, % NSOR 150.4 144.2
Riboflavin, mg 2.4 2.4
Riboflavin, % NSOR 109.1 108.1
Niacin, mg 22.0 21.4
Niacin, % NSOR 91.8 89.3
Pyridoxine, mg 2.0 2.0
Pyridoxine, % NSOR 92.5 89.2
Total Food, g 1951.4 2029.4
Total Food, Dry Wt 536.1 526.1
Water From Food, g 1415.3 1503.2
Water From Canteen, g 1418.1 ——=
Total Water, g 2793.4 .y
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TABLE 12, Estimated and Weighed Mean Intake of MRE Food Items by
Food Class On September 3, 1983 In The MRE Food Group.

Estimated Method Weighed Method
Food Items n grams grams t P r P

HMRE Ration

entrees 27 298.56 309,52 -0.85 0.40 0.76 0.0001
starches 26 178.38 213 958 Slies?i3 0.10 0.68 .0001
spreads 20 79.64 79.65 0.00 1,00 ©0,7% .0001
fruits 15 72.00 66.67 1,76 0.0, 0.99 . 0001
desserts 23 147.80 141.65 0.70 0.49 0.80 .0001
beverages 20 68.09 65.15 0.46 0,65 070 .0007

TABLE 13, Estimated and Weighed Mean Intake of MRE Food Items by
Food Class on September 10, 1983 in the MRE Group.

Estimated Method Heighed Method
Food Items n grams grams t P r P

MRE Ration

entrees 26 242.20 236.12 Lg"lal 0.28 0.97 0.0001
starches 26 161.23 168.15 -0.80 0.43 0.91 .0001
spreads 22 59.93 57.59 0.49 0.63 0.54 .0102
fruits 35 56.33 5633 = y= 1.00 .0000
desserts 18 129. 44 129,44 0.00 1.00 0.74 . 0004
beverages 17 80.38 56.18 2.27 0.04 0.68 .0029
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TABLE 14, Estimated and Weighed Mean Intake of MRE Food Items
by Food Class on September 16, 1983 in the MRE Group.

Estimated Method Weighed Method
Food Items n grams grams t P r P

MRE Ration

entrees 22 274.86 274,18 0.08 0.94 0.97 0.0001
starches 24 165.08 K72 w8 w317 0.25 0.96 .0001
spreads 19 71.20 73.42 -0.36 0.72 0.90 .0001
fruits 10 68.50 70.00 -1.00 0.34 1.00 .0001
desserts 17 119.24 108.65 L, 72 0.0 0492 .0001
beverages 16 80.50 78.81 GE:) 0.85 0.89 .0001

TABLE 15. Estimated and Weighed Intake of MRE Food Items
by Food Class on September 26, 1983 in the MRE Group.

Estimated Method Weighed Method

Food Items n grams grams t P r P

MRE Ration
entrees 23 230.04 230.04 0.00 1,00 0,95 0,000
starches 24 178.04 163.12 1.38 0.18 0.80 . 0001
spreads 21 72.10 22410 0.00 1.00 10.96 .0001
fruits 7 25.71 23,57 1.00 0.36 0.94 0014
desserts 19 122.32 122.16 0.03 0.98 0.94 .0001
beverages 13 88.35 88.69 -0.04 0.97 0.88 . 0001

NOTE: The first p-value in the table is associated with the paired t—test for no °
difference between estimated and weighed mean daily intake, while the second
p-value is associated with a test for no correlation between the two methods.
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TABLE 16. Estimated and HWeighed Mean Intake of MRE and A Ration Food Items
by Food Class on September 3, 1983 in the Control Group.

Estimated Method Weighed Method

Food Items n grams grams t p r p
A-Ration
entrees 30 309.23 281 .09 1.90 0.07 0.34 0.0690
starches 29 369.42 230,48 Dol 0.0001 0.54 .0026
fruits and 22 399.36 361,72 1. 62 0-32 0,55 .0084
vegetables
beverages 30 788.98 670,63 1.15 0.26 0.13 L4837
condiments 23 95.83 129.61 =246 G032 0.52 .0106
MRE Ration
entrees 29 122.43 1225017 0.23 0.82 0.98 0.0001
starches 28 70.02 71.64 -1.06 030 0.99 .0001
spreads 24 34.24 33.75 0.36 0.72 0.95 .0001
fruits 9 8.2 18.22 0.76 0.47 -0.17 .6684
desserts 25 78.84 77.24 0.84 0.41 0.92 .0001
beverages 6 52.67 56.50 ~-1.56 0.18 0.98 .0007
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TABLE 17. Estimated and Weighed Mean Intake of MRE and A Ration Food Items
by Food Class on September 10, 1983 in the Control Group.

Estimated Method Heighed Method

Food Items n grams grams t p i D
A-Ration
entrees 30 330.07 375.74 ~2.37 0.02 0.73 0.0001
starches 30 227.03 317.04 S . 0001 0.73 . 0001
spreads 5 28.80 28.00 1.00 0.37 0.99 . 0009
fruits and 27 222.08 258.33 =3.44 0002 0.93 . 0001
vegetables
desserts 14 52,26 5. 19 1.00 0.34 0.98 . 0001
beverages 29 819.24 955.55 -1.01 0.32) 0a36 .0583
condiments 16 28.94 34,51 -2.16 0.047 0.69 .0028
MRE Ration
entrees 29 123.40 123.00 0.27 0.79 0.98 0.0001
starches 25 65.76 64.64 0.16 0.87 0.77 . 0001
spreads 17 38.01 35.18 0.96 0.35 0.70 .0018
fruits 16 29.38 29.38 = - 1.00 . 0001
desserts 20 8235 75.70 0.97 0.34 0.82 . 0001
beverages 9 49.89 16,00 2.87 0.02 0.40 .2822
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TABLE 18, Estimated and Weighed Mean Intake of MRE and A Ration Food Items
by Food Class on September 16, 1983 in the Control Group.

Estimated Method Weighed Method

Food Items n grams grams t P r p
A-Ration
entrees 30 281.90 292.51 =1.26 0.22 0.84 0.0001
starches 30 191.09 253.33 -4,09 0.0003 0.56 0012
spreads 6 24,00 39,00 -1.00 0.36 -0.07 . 9004
fruits and 29 293.39 282.51 0.62 0.54 0.86 . 0001
vegetables
beverages 29 685.69 817.97 T dp/ 0.0008 0.71 .0001
condiments 20 19.10 29 5 =3 .15 0.005 0.41 L0725
MRE Ration
entrees 18 100. 14 92.50 1.01 0.33 0.86 0.0001
starches 14 7174 68,29 0.71 0.49 0.95 .0001
spreads 9 44,44 34,89 1:51 Oeld =007 .8602
fruits 9 15.00 I4.00 = = 1.00 .0001
desserts 14 80.43 77.29 1500 0.34 0.83 .0002
beverages 8 29.00 19.50 1.28 0.24 0.57 . 1401
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TABLE 19,

Estimated and Weighed Mean Intake of MRE and A Ration Food Items
by Food Class on September 26, 1983 in the Control Group.

Estimated Method

Weighed Method

Food Items n grams grams t I D
A-Ration
entrees 29 331.26 294.79 2.28 .03 0.63 0.0003
starches 29 825479 311.55 0.99 .33 0.8l .0001
fruits and 26 232.80 289.75 ~2 509 .009 0.76 .0001
vegetables
desserts 23 57.00 141.60 =7.43 .0001 0.32 B
" beverages 29 1140.31 1273.66 =B 12 .004 0.93 . 0001
condiments 22 40.36 44,73 =2:18 .04 0.89 .0001
MRE Ration
entrees 'S 145.07 133.33 0.57 .58 0.59 0.0206
starches 15 6xn5'] 61.60 1.44 17 1.00 .0001
spreads 1ol 36.75 35.18 1.00 .34 0.94 .0001
fruits 8 15.00 1813 1.00 25 1400 .0001
desserts 12 71.:58 71.58 - 1.00 .0001
beverages 5 47.00 38.60 .97 .39 Y .2900

See note Table 6.
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The paired t~tests showed that there were significant differences between
the means of the A ration at the 0.05 level in approximately half of the food
items, which probably contributed to the poorer correlations with the A ration.
There was no significant difference between the means of the MRE ration with the
exception of beverages of September 10.

For the A rations, the estimated method tended to underestimate the intake,
as judged by the weighed data, with two of the four significant differences
having lower estimated means than weighed means. Overall, 5 of the 24
comparisons between estimated and weighed methods showed the estimated to be
lower.

For the MRE rations, 12 of 24 items in the experimental group and 19 of 24
in the control group had estimated means higher than weighed means. Most of
these were not significantly higher however (only beverages on September 10).

Tables 20-25 show the correlation of nutrient intake data based on food
consumed as determined by the estimated method and weighed method. Where the
correlations are low, the test subjects had difficulty in estimating the
quantity of food that they consumed.

Correlations were not calculated for the condiment and candy food classes
of the MRE ration because of missing data (test subjects failed to report
estimated data) and the fact that there was low frequency of appecarance of
condiments (catsup 3/12 and gravy base 1/12) and candies (4/12) in the 12 MRE
menus .

The results indicate that it was more difficult to estimate the nutrient
intake from A ration meals than from a standard operational field ration like
the MRE. This could have been anticipated because of the standard portion size
of the operational ration components and the tendency of the soldiers to consume
all or none of the operational ration component.

The entree and fruit food classes showed exceptionally high correlations in
the MRE ration for all days with the exception of September 26 for the control
group. This was the last day of the exercise for the control group and many of
them opted not to eat their MRE meal that day, but instead to take it home with
them. This lowered the number of observations and adversely affected the
correlations. All of the other food classes had relatively high correlations
with only the beverage class showing a slightly lower overall correlation. This
was due in part to the fact that many of the soldiers tended to save their cocoa
and coffee and to drink them at some time other than meal time. This caused
difficulty in reporting beverages which were consumed between meals.

There is no pattern or trend discernible in the data to indicate that any
specific nutrient was more difficult to estimate than another. The estimate
depended on the concentration of the nutrient in the particular food class and
the difficulty associated with estimating the food class. For example,
beverages, which the soldiers had some difficulty in estimating, were fortified
with vitamin C, and this was reflected in the slightly lower correlation of
vitamin C in beverages.
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Correlation Coefficients for Nutrient Intakes from
Beverages between Weighed and Estimated Methods.

TABLE 20,

Experimental Group Control Group

MRE ration MRE ration meal A ration meal

Energy and September, 1983 September, 1983 September, 1983

Nutrients 3 10 16 26 3 10 16 26 3 10 16 26
Hater .71 0.68 0.90 0.88 1,000,455 0.58 0,51 0.13 0.36 0.72 .94
Protein 72 ,70 @81 .88 1.00 .45 .60 .00 .65 .48 .81 .83
Fat g2 .70 .91 .88 1.00 .45 60 L42 66 .47 81 .82
Carbohydrate .70 .67 .88 .88 .97 .40 57 .64 184, B5 7 .87
Calorie 410 68 B9 .88 .98 .41 =7 .58 9% 30 49 283
Calcium .72 .70 .91 .88 1.00 .45 .60 .41 .65 .47 .81 .82
Phosphorus .71 .68 .90 .88 .99 .45 57 .53 64 .47 .80 .82
Iron 70 .67 w89 88 .98 .43 .56 .60 .52 .28 .85 _CH)
Sodium 7L 68 90 .88 1.00 .45 15} .45 423 43 8l .82
Potassium .71 .68 .90 .88 .99 .45 457 .52 .43 .43 .78 .86
Magnesium 72, a0l 9N .88 1.00 .45 .60 .00 48 .36 74 .87
Vitamin A il , 7T Pl =68 1.00 .45 .60 .00 .68 .44 .81 .90
Vitamin C 66 6% .89 .88 .98 .33 .54 .00 .69 .41 .81 .00
Thiamin 44 PO =IL w88 1.00 .45 .60 .00 66 49 .81 .89
Riboflavin .68 .68 .89 .88 .99 .35 .54 .58 <63 .58 .81 .82
Niacin .66 .31 277 430 .90 .99 .99 .00 .33 .50 .91 .94
Pyridoxine .72 .70 .91 .88 LJ0B &5 +60 .00 .63 .50 .77 .78
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TABLE 21. Correlation Coefficients for Nutrient Intakes from
Desserts between Weighed and Estimated Methods.

Experimental Group Control Group

MRE ration MRE ration meal A ration meal

Energy and Sepfember, 1983 September, 1983 September, 1983

Nutrients 3 10 16 26 3 10 16 26 3% 10 16%% 26
Water 0.82 0.85 0.88 0.97 0.89 0.87 0.93 .00 0.97 0.32
Protein .76 .67 .91 .90 .97 .82 .55 .00 .99 .32
Fat .74 .59 .91 .88 .99 .83 .55 .00 1.00 .32
Carbohydrate .80 .78 .91 .95 .92 .81 .84 .00 .99 .32
Calorie .78 .69 .92 .92 95 .82 .11 .00 .99 .32
Calcium .75 .68 .86 .92 .99 .68 .73 .00 .99 .32
Phosphorus .76 .73 .91 .92 .91 .87 .76 .00 .99 .32
Iron .?5 .75 .92 .92 .88 .82 .79 .00 .99 .32
Sodium .86 .77 .93 .97 .97 .86 .88 .00 .97 .32
Potassium .60 .68 .88 .77 .93 .77 .38  1.00 .99 .32
Magnesium .59 .58 .80 .71 .99 .82 .51 .00 .99 .32
Vitamin A .84 .95 .91 .90 .99 .90 1.00 .00 1.00 .32
Vitamin € .80 .98 .78 .94 .80 .99 1.00 .00 .98 o
Thiamin .86 .70 .82 .86 .93  .%6 1.00 .00 1.00 .32
Riboflavin .76 .81 .83 .88 .92 .88 .99 .00 1.00 .32
Niacin .71 .72 .91 .87 .97 .73 .23 .00 .99 .32
Pyridoxine .55 .76 .91 .74 .91 .72 .58 .00 1.00 ok

% No dessert given on September 3.

% All values are identical for one of the variables.
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TABLE 22. Correlation Coefficients for Nutrient Intakes from

Entrees between Weighed and Estimated Hethods.

Experimental Group Control Group

MRE ration MRE ration meal A ration meal

Energy and September, 1983 September, 1983 September, 1983
Nutrients 3 10 16 26 3 10 16 26 3 10 16 26
Water 0.79 0.98 0.97 0.95 0.99 0.98 0.92 0.55 0.29 0.72 0.83 .63
Protein 82 95 79 .84 94 .99 .89 .76 A6 .77 B4 .58
Fat 90 1.00 .95 .96 299 laUil 419 410 DR ol 88 =
Carbohydrate .93 .98 .96 .97 .98 .99 .99 .78 .51 .66 .85 .58
Calorie B2 .98 .96 495 96 599 |y .67 LN ATT  RES 465
Calcium 18 =98 L9/ 498 .98 .99 .84 .70 $26 B .72 .82
Phosphorus .81 .97 .96 .96 .93 .99 .93 .83 .46 .85 .81 .60
Iron 80 198 26 91 .95 .98 «71 J67 A8 77 B4 .65
Sodium .85 .99 .98 .96 P R 62 .74 W3] AP 85 Al
Potassium .86 .98 .94 .96 95,99 .88 <8 .46 .72 .86 .59
Magnesium .80 .95 .96 .95 S8 .98 392 <70 W45 .69 .84 .96
Vitamin A de 00 499 2 mi6 299 89 345 .77 *989) =85 .80 3 20
Vitamin C 99 100 64 87 B8 1a0D .64 . 95 =55 6% <86 %)
Thiamin 97 1.00 .99 1.00 .99 1.00 .98 . 96 .35 M .86 .92
Riboflavin .85 .95 .98 .96 .98 99 599 .75 .30 .86 .80 .78
Niacin S 098 LS9 U197 .97 W00 87 .84 .55 .69 .86 .54
ol 496 9% 583 vk <98 <95 .64 A5 <76 .86 2

Pyridoxine
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TABLE 23. Correlation Coefficients for Nutrient Intakes from

Fruits and Vegetables between Weighed and Estimated Methods.

Experimental Group Control Group

MRE ration MRE ration meal A ration meal

Energy and September, 1983 September, 1983 September, 1983

Nutrients 3 10 16 26 3 10 16 26 3 10 16 26
Water ) .00 1.00 0.96 1.00 1.00 1.00 -0.30 0.55 0.92 0.86 .76
Protein .84 1,00 .98 .99 .98 1.00 1.00 .17 .51 .84 71 .70
Fat .84 1,00 .80 1.00 .67 1.00 1.00 .99 .46 .44 .68 .66
Carbohydrate .93 .00 .97 .94 .46 1,00 1.00 8| @8 42 =85 .77
Calorie 192 La0 997 94 .44 1.00 1.00 2% 59 198 red= Skl
Calcium .89 1.00 .84 .98 4299 1.00 l.6e .99 447 09 B7 .81
Phosphorus .82 1.00 .92 .98 .94 1,00 1.00 .74 .52 .88 .76 .74
Iron 98 1,00, .99 .96 .89 1.00 1.00 .61 .55 .84 .84 .12
Sodium .97 1.00 1.00 .93 380 w00 100 00 w07 87  J67 .63
Potassium .84 1,00 .95 .97 .96 1.00 1.00 A .58 295 2488 .83
Magnesium .86 1.00 .89 .97 .92 1.00 1.00 .90 .56 .95 .82 .81
Vitamin A .89 1.00 1.00 .98 .97 1.00 1.00 .40 .48 .33 .65 .74
Vitamin C .90 1.00 .89 1.00 .99 1.00 1.00 1.00 .56 .99 .75 .85
Thiamin 295 la00- 98 87 .99  1.00 1.00 .84 .51 ,91 .73 .76
Riboflavin .96 1.00 .86 .87 .91 1.00 1.00 1.00 .49 .81 .69 .80
Niacin .89 1.00 .98 .91 .32 1.00 1.00 480 (.51 .85 25 .72
Pyridoxine .94 1.00 .95 .91 .96 1.00 1.00 .93 .46 .59 .68 .82
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TABLE 24.

Correlation Coefficients for Nutrient Intakes from

Spreads between Weighed and Estimated Methods.

Experimental Group

Control Group

MRE ration MRE ration meal A ration meal®
Energy and September, 1983 September, 1983 September, 1983
Nutrients 3 10 16 26 g 10 16 26 3 10 16 26
Water 0.85 0.73 0.88 0.91 0.95 0.80 1.00 0.82 0.99 0.07
Protein T9 @8 82 .98 .88 .81 4F W8S
Fat 83 g2 .87 A9 90 .85 44,98
Carbohydrate .82 .71 .96 1.00 .93 .95 .94 .92
Calorie ah9 | whd S92 .98 .92 .74 5 87
Calcium 88 8P oL 1.00 .85 20 485
Phosphorus .87 .82 .85 WS .96 .87 .77 .93
Iron .81 .74 .89 97 .92 .78 19 .92
Sodium .88 .84 .87 .94 .98 .86 91 .89
Potassium 80 S99 87 1,00 .90 .78 .60 .76
Magnesium .80 .99 .97 1.00 90 .79 60 77
Vitamin A 486 .82 485 .96 .93 .87 .58 .96
Vitamin C 85 .81 .85 .96 92 .86 gl £26
Thiamin 87 .82 483 .96 .95 .88 g0 Bs
Ribofliavin .87 .83 .86 95 D6 487 A 298
Niacin .82 .99 .97 1.00 S0 .79 68 Wl
Pyridoxine .90 .86 .90 .93 1.00 .85 1.00 .84

% There were too few observations to calculate most correlation coefficients.
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TABLE 25. Correlation Coefficients for Nutrient Intakes from

Starches between Weighed and Estimated Methods.

Experimental Group Control Group

MRE ration MRE ration meal A ration meal

Energy and September, 1983 September, September, 1983

Nutrients 3 10 16 26 3 10 16 26 3 10 16 26
Water w23 0094 095 0.82 1.00 0.87 1.00 .00 0.44 0.62 0.61 «83
Protein .69 .89 .96 .80 e a2 W92 .00 .69 .70 .49 .76
Fat .65 .8 .96 .93 97 M52 w6l 228 B9 BZ 978 ndal)
Carbohydrate .65 .85 .95 .84 .95 .46 69 <00 70 80 .52 .80
Calorie 60 .85 95 .86 .95 .33 .60 99 .69 .82 .55 .78
Calcium e G835 o84 .93 .54 .66 .00 .64 .66 .60 .65
Phosphorus .68 .92 .96 .80 .99 .78 .96 .00 .64 .64 .55 .75
Iron .69 .90 .96 .80 .99 .74 .93 .00 .73 .68 .49 7L
Sodium .59 .86 .96 .85 .97 .41 .67 .99 .62 .73 .64 .74
Potassiﬁm .67 .94 .95 .82 1.00 .82 .97 .00 .57 .63 .76 .76
Magnesium .70 .94 .% .80 1.00 .84 .99 .00 .68 .53 .56 .79
Vitamin A 73 .94 .95 .82 1.00 .87 1.00 .00 .61 .33 .84 &7
Vitamin C 64 98 L9692 1.00 .81 .83 I8 J6E LT3 S8R .67
Thiamin .80 .79 .93 .90 .86 .67 .49 .00 .71 .74 .43 .74
Riboflavin .79 .78 .93 .90 .86 .65 .47 .00 .66 .68 .48 .72
Niacin A2 82 95 .86 D2 52 a9 .00 .74 .74 54 .81
Pyridoxiqe .72 .80 .94 .88 .90 .48 44 200 483 LS 78 .89
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On a day-to-day basis, the experimental group subjects were rather
consistent in their ability to estimate nutrient intake from the MRE ration that
they consumed. If there is any trend detectable at all, it is probably a slight
increase in accuracy as the test progressed, probably based on the learning
curve. The control group started out at a high degree of accuracy in estimating
nutrient intake from the MRE ration meals, but this ability declined as the test
progressed in certain food groups, i.e., spreads, starches, beverages and
desserts. The ability of the control group to estimate nutrient intake from the
A ration meals was not very high at the beginning but showed a slight
improvement over time as the test progressed,

MRE Food Items Consumed

In Table 10 the MRE food items consumed are tabulated and the percentage of
each item eaten provides an estimate of actual food acceptance or conversely
food waste. Overall, 41% of all MRE items dispensed were consumed by the
experimental group and the control group. In the experimental group,
consumption of every item except one (beef with spiced sauce) in the entree and
starch classes exceeded 50% of the items distributed, and as a class,
consumption of spread, fruit and dessert approached 50%. 1In the control group,
consumption of items in the entree, starch, spread, fruit and dessert classes
did not fall below 54% Ideally, if items not eaten were returned, this would
provide accurate waste figures. Instead, items were often "saved for later" and
the final disposition is unknown,

Sources of Error and Limitations of Method

In the data collection, the evaluators' accessibility to subjects, dictated
by the military command, was different betwen the two groups, there being
greater accessiblity to the control group. Climatic and terrain conditions and
therefore the physical exertion required were not identical. The serving size
of some A ration items could not be completely controlled under the conditions
of this study and certain self-serve items like tossed green salad were highly
variable.

In the data analysis, the nutrient factor files lacked complete food
composition data, more so in A ration items than MRE ration items. Consequently
missing nutritive values were set to zero. The applicablity of nutrient values
from the Letterman Army Institute of Research (LAIR) nutrient factor file may or
may not represent the composition of the items as actually eaten and is a
limitation in all studies unless samples of the diet under study are analyzed in
the laboratory. And finally, all food intake missing data were set to zero,
Therefore, the intake values are the lowest or most conservative measure of
nutrient intake.

Conclusions
The test ration was not consumed by the experimental group in sufficient

quantities to meet 80% of the nutritional standards for operational rations.
The mean daily intake of energy, and the carbohydrate and fat, which are major
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sources of energy, were especially low. The majority of the mineral intakes
were extremely low and the sodium level remained below the maximum range. The
majority of the vitamin intakes were excepticnally high and riboflavin and
niacin were near 80%. There was a downward trend with time over the four
measurement periods, with little day to day fluctuations.

In contrast, the control group consumed the MRE-A ration combination in
quantities that met 80% of NSOR. The intake levels of carbohydrate and
magnesium at 74% NSOR were somewhat low. There was no visible trend over time
but considerable day to day fluctuations. In general the differences in
nutrient intake between the experimental and control groups were highly
significant.

For MRE meals, the food intake data obtained by the estimated and weighed
methods of data collection correlated highly and there were essentially no
significant differences between means obtained by these two methods. For A
ration meal items, the data obtained from the two methods showed a much lower
degree of correlation than for MRE items and there were significant differences
between the results obtained by the two methods. It was more difficult to
estimate nutrient intake from A ration meals than from MRE ration meals.

Among food classes in MRE rations, the entree and fruit classes showed
exceptionally high correlations and the beverage class the lowest correlations.
There were slightly higher correlations as the test progressed and no pattern to
indicate that any specific nutrient was more difficult to estimate than another.
In conclusion, the estimated method can be used to measure nutrient intake from
MRE rations with a high degree of accuracy as long as adequate instructions are
provided and followed.

~ The distribution of individual items eaten in the MRE ration provided an
estimate of actual acceptance or conversely food waste. In the experimental
group, consumption of almost all items in only the entree and starch classes
exceeded 50% of the number dispensed. In the control group, all items in the
entree, starch, spread, fruit and dessert classes did not fall below 54%.
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CHAPTER 5

FOOD ACCEPTABILITY AND FOOD PREFERENCE

Summary

In general, the MRE was very well received by the troops in both
companies with average acceptability scores of 7.05 for the MRE group and 6.48
for the control group on a nine point hedonic scale. The MRE group also rated
the MRE higher than the control group rated comparable hot A ration meals.
There was no indication of a decline in the acceptability of the MRE over the
34 days of the field test. The MRE was rated higher for lunch and dinner than
it was for breakfast. The acceptability ratings of the MRE did not
discriminate between the individuals in the MRE group who lost the most weight
from those who lost the least. The food preference data suggest that troops
subsisting on the MRE would like freshly prepared food as indicated by
somewhat higher scores for these items on the preference survey than the
control group.

1. Introduction

The central issue in this study is whether the MRE is sufficiently
acceptable to troops who are fed this ration as their sole source of food so
that enough food is consumed on a daily basis to maintain health and effective
performance. The MRE consists of 12 menus composed of 44 food components
(excluding assorted candies and beverages). Some of the 44 components are
repeated in each of the 12 menus. On a daily basis, three MREs, which provide
3600 calories, are given to each soldier. On average, each menu is repeated
every four days with some components being repeated more frequently. With
this frequency of repetition, there is the very real possibility that food
monotony will occur and that acceptability and intake will decline over
time.3,4,5,6 In addition to the possibility of a food monotony effect, it is
possible that some components of the MRE are not sufficiently palatable to the
soldier and will not be consumed. The rejection of some components of the
ration may lead to inadequate energy intake, consumption of a nutritionally
imbalanced diet or inadequate vitamin and mineral intakes due to the patterns
of diet fortification and food selection.

The analysis of the nutrient intake data in Chapter 4 revealed that the
MRE was not consumed in sufficient quantity by troops fed this ration as their
sole source of food. The level of intake resulted in energy, macronutrient
and mineral intakes that were below recommended levels. Vitamin intake was at
or slightly below recommended levels due to the patterns of vitamin
fortification and food selection. It would appear that the major problem to
be accounted for concerns the overall low level of food intake rather than
rejection of specific items. Does low food acceptability of the ration
underlie the low intake or is another class of factors responsible? This
chapter will examine how the individual MRE items were rated by the troops and
how their food preferences varied over time in attempt to explain the low
intake.
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2. Method

In order to determine the acceptability of the MRE components, troops in
both companies were asked to fill out a food acceptability questionnaire at
each meal on three consecutive days during each week of the field test
(Appendix E — MRE form, Appendix F ~ A ration form for breakfast, Appendix G -
A ration form for dinner). In order to be able to relate this measure to
actual food consumption, this information was collected from the 30 volunteers
in each company on the same days that food intake data were collected from
these individuals. 1In addition, another 15-20 men in each company were asked
to provide food acceptability ratings at each of these meals. These
individuals were randomly selected as they completed their meal.

Beyond providing information on the acceptability of each of the MRE
components and any changes in their ratings over time, the acceptability data
can be used to address several other important questions including: 1 - Is
the MRE equally acceptable to troops as breakfast, lunch and dinner? 2 - How
does the acceptability of the MRE compare to A rations under field conditions?
3 - How do troops whose sole source of food is the MRE rate this ration
compared to troops who only eat the MRE for lunch? 4 - Can food acceptability
ratings be used to predict weight loss during an extended field training
exercise? Each of these issues will be addressed.

All the troops were also asked to fill out a 100-item food preference
survey (Appendix H) prior to the exercise and on days 11/12, 23/24 and 34 of
the field test. In keeping with the standard usage of the terms, accept-
ability and preference, the acceptability measure refers to the hedonic rating
in response to eating the food whereas preference refers to the hedonic rating
in response to the food name. 14,15 0f the 100 food names used in the present
preference survey, 25% were from the MRE menu, 25% were from the A ration
menu, 25% were high preference items that neither company was eating and 25%
were low preference items that neither company was eating. The high and low
preference items that were not being eaten were drawn from the Armed Forces
Food Preference Survey.15 The response to this survey allowed us to examine
whether there was a change in preference for foods that were not being
consumed and whether such a change was influenced by the diet an individual
was currently eating. If the foods that were not currently being consumed
increased in preference it would suggest dissatisfaction with the current
diet. Similarly, changes in preference for foods that were currently being
eaten would provide additional insight into a possible food monotony effect.

3. Results and Discussion

Food Acceptability Ratings of MRE Items

Table 26 shows the average acceptability ratings given to each of the MRE
items on the 9-point hedonic scale (l=extremely bad, 9=extremely good). The
ratings in this table are the averages for each company over the entire study.
Group differences in acceptability ratings were assessed with t-tests.

74



TABLE 26. Acceptability Ratings of MRE Items.

Item MRE Company Control Company
Beef w/BBQ Sauce 6.70 6.66 N.S.
Beef w/Gravy 7.13 5.91 Jevee
Beef w/Spiced Sauce 6.43 6.98 N.S.
Beef Patty 6.77 6.04 %
Beef Stew 7.43 7.00 W
Chicken A La King 6.82 6.31 N.S.
Frankfurters 6.96 6.19 b
Ham Slices 7450 7.41 N.S.
Ham and Chicken Loaf 7.05 5.83 Yook
Meatballs w/BBQ Sauce 6.82 6.84 N.S.
Pork Sausage Patty 7.05 5.48 Jedede
Turkey w/Gravy 7.90 6.72 S
Crackers 7.34 6.84 dodok
Potato Patty 6.20 5.84 N.S.
Beans w/Tomato Sauce 7.14 6.77 ¥
Brownie 5.89 6.39 N.S.
Cherry Nutcake 7.01 7.03 N.S.
Chocolate Covered Cookie 7.47 7.51 N.S.
Chocolate Nutcake 7.79 8.00 N.S.
Fruitcake 5.88 6.21 N.S.
Maple Nutcake 7.03 6.33 *
Orange Nutroll 5.66 5.53 N.S.
Pineapple Nutcake 6.59 628 N.S.
Cheese Spread 7.40 7.02 ok
Jelly 7.46 6.92 vt
Peanut Butter 6.41 6.80 Ll
Applesauce 7.68 7.70 N.S.
Mixed Fruits 7.03 6.73 N.S.
Peaches 6.87 6.06 HERY
Strawberries 7.88 7.54 N.S.

*p < 0.05

**p < (0,01
ﬁk*p < 0,001

75



There are two striking features of the data shown in Table 26. First,
the troops in both companies rated all the items in the ration above 5, the
neutral point of the 9-point scale, and many items, particularly the entrees
and the dehydrated fruits, were rated above 7 by the MRE group, indicating
that they viewed these items as falling between moderately good and very good.
The second notable feature of the data displayed in this table is that the MRE
items were rated more highly by the troops who subsisted on this ration than
by the troops who only consumed the MRE for lunch. Averaged across all items,
the MRE group assigned a rating of 7.05 to the ration whereas the control
group's rating was 6.48 (F(1,2178) = 45.65, p < 0.001). At the level of
individual items, Table 26 shows that with one exception (peanut butter), any
statistically significant differences in the ratings of individual MRE items
resulted from higher ratings of the items by the MRE group. Overall, this
table clearly indicates that the MRE was well received by the troops in both
companies and that individuals who consumed the MRE as their sole source of
food rated it more highly than troops who only ate the MRE for lunch.

Changes in Food Acceptability Over Time

Common experience and several research reports lead to the expectation
that continuous feeding of the MRE over an extended period of time would
produce a food monotony effect that would be reflected in a decline in food
acceptability and a reduction in food intake.3:3.6 Research on food monotony
has not been entirely successful in defining the boundary conditions for this
effect., At one extreme, Hashim and Van Itallie (1965) have reported that
feeding a single liquid diet to obese subjects leads to a marked reduction in
energy intake and large weight losses.3 With more varied menus that provided
either six distinct meals divided into two alternate daily menus® or 41
different foods grouped into four menus,> a decline in acceptability and
consumption is observed. When food variety is expanded to a three day menu
cycle these food monotony effects largely disappear.4 The MRE, which provides
12 different menus with some repetition of items across days falls into the
range where food monotony effects might be expected to occur. The likelihood
of a food monotony effect Is increased for those food items in the MRE that
are least acceptable and for those individuals who find the ration lowest in
acceptability. »6 The food intake data showed a decline over time for the MRE
group that is consistent with a food monotony effect.

To examine changes in food acceptability over time, the individual items
in the MRE ration were grouped into food classes and the ratings of each food
class for each company were analyzed over the five weeks of the study with a
2(groups) X 5(weeks) analysis of variance. The comparison between the two
companies also addresses to the issue of food monotony. The MRE company was
eating these foods three times as often as the control company, and if a
decline in acceptability occurred it should be evident in this group sooner
and should be more pronounced. We grouped the MRE items into food classes for
purposes of this analysis and intended to examine individual food items within
each class only if there was a significant decline in acceptability for that
food class as a whole.
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Figure 24 shows the patterns of acceptability ratings over the course of
the study for the food classes in which there were at least 4 items in the
ration. Fntrees comprised the largest (12 items) food class in the ration and
the upper panel of this figure shows that they were rated more favorably by
the MRE group (F(1,2159) = 45.65, p < 0.001) than by the control group. The
two groups also showed different trends over time in their acceptability
ratings of the entrees as revealed by a significant interaction between groups
and weeks in the analysis of variance (F(4,2159) = 3,72, p < 0.01). The
ratings of the MRE group improved from week one to week two and then remained
relatively constant whereas the entree ratings of the contrel group were very
similar through the first three weeks and then showed a small decline. The
middle panel of this figure shows the dessert ratings. The overall ratings
between the two groups did not differ but the trend in their ratings over time
did (F(4,2136) = 4.57, p < 0.001). The dessert ratings of the MRE group
improved gradually through the first three weeks and then remained relatively
constant, The control group showed a small drop from the first week to the
second and this was followed by gradually improving ratings.

The lower panel of this figure shows overall higher ratings of the
dehydrated fruits by the MRE group (F(1,422) = 3.98, p < 0.05). Although the
ratings appear to improve slightly over time, neither the effect of weeks nor
the interaction between weeks and groups was statistically significant.
Overall, this figure shows the complete absence of a decline in food
acceptability over time in the group fed the MRE as their sole source of food.
Food monotony as indexed by food acceptability ratings did not occur on this
12-menu ration. It appears that the MRE is sufficiently varied and
sufficiently palatable to the troops to sustain high food acceptability
ratings over this extended period of time. Another factor which probably
contributes to both the high ratings and the improvement in these ratings over
time in the group fed only MREs is that at the beginning of the study this
ration was novel to the troops. They did not have favorite items or preferred
ways of preparing them. Within a relatively short period of time, individuals
developed unique methods for combining and preparing different components of
the ration and after the field test, the participating company prepared an MRE
cookbook. The cookbook both reveals their ingenuity and is another indication
of the high level of motivation in these troops that we noted in Chapter 3.

Acceptability of the MRE for Breakfast, Lunch, and Dinner

An operational ration is meant to be fed for all three meals and for
snacks as time permits. The 12 menus in the MRE are equivalent in terms of
the kinds of items they provide and their nutritional properties. The
question arises as to whether troops find them equally acceptable at different
times of the day. Figure 25 shows the average ratings of all components of
the MRE when they are eaten for breakfast, lunch or dinner. The ratings of
the hot A ration meals consumed by the control group for breakfast and dinner
are included in the analysis and the figure as a referent. The lunch ratings
for the control group in this figure are for MRE meals. A two-way analysis of
variance was used to test for the effect of meal type (breakfast, lunch or
dinner) on food acceptability ratings of the troops fed only MREs or A

77



8.0 MRE ENTREES
O MRE
@ CONTROL
—C) O -0
© 7.0F
7]
<
(& ] aE
8 1 [l 1 1 \
(& ]
e
w
T
=
» 65F
o
& O MRE
g P MRE DESSERTS @® CONTROL
o) a4 0 ] 1 1 (]
z
(o]
0
W
T
7.0
O MRE
> MRE FRUITS @® CONTROL
1 3 1 1 B \
1 2 3 4 6
WEEK
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rations for breakfast and dinner and a MRE lunch. This analysis revealed that
the MRE group rated their food as more acceptable than the control group
(F(1,3594) = 120.26, p < 0,001) and the ratings of both groups were influenced
by whether the meal was breakfast, lunch or dinner (F(2,3594) = 26.38,

p < 0.001). Post hoc analysis revealed that for both groups, breakfast was
rated lower than lunch or dinner (p < 0.05), which did not differ from one
another.

The most surprising aspect of these data is that the group eating solely
MREs rated their food higher at every meal than the group consuming hot
breakfasts and dinners and an MRE lunch. There are many possible
interpretations for this unexpected finding. We favor an explanation which
emphasizes that the two groups were applying different internal standards for
their ratings. The MRE group was probably rating their food in relation to
other operational rations they had consumed whereas the control group was
mentally comparing the steak or roast beef or scrambled eggs they were fed to
these foods prepared and served under more ideal conditions. If this
interpretation is correct, it is clear that the MRE compares favorably to
other operational rations whereas the hot meals prepared and served under
field conditions do not fare as well. This explanation still does not account
for why the MRE group rated the MRE lunch more highly than the control group
did. In the case of lunch, two additional factors may be operative. As
previously mentioned, the MRE group developed novel ways of preparing this
ration during the course of the study. They were also more likely to heat it
and to rehydrate the dehydrated components (sec Chapter 6). This extra effort
would appear to enhance the product and lead to higher acceptability ratings.
In addition, our impression was that the MRE company perceived the study as a
challenge and may have responded to all aspects of the testing situation in a
more positive manner than the control group.

The lower rating of the breakfast meal is consistent with our finding
that the troops reported that they did not like the MRE as much for breakfast
as they did for lunch or dinner (see Chapter 6). There are no traditional
breakfast items in the MRE and this may contribute to the lower ratings. In
conducting the study, we frequently noticed that the troops would have a hot
beverage, crackers and cheese or peanut butter or cake for the breakfast meal
and save the entree and other components for later in the day. 1In this
manner, they rendered the MRE more like a light breakfast but may have
inadvertently consumed fewer calories that were never compensated for during
the rest of the day. 1In the case of the control group, the lower rating of
the hot breakfast meal suggests that the quality of this meal was further from
their internalized standard for a hot breakfast than the hot dinner meal was,
and this led to a lower rating of this meal. It is important to note,
however, that none of the ratings were in & range that would be regarded as a
problem,

Comparison of MRE to A Ration Meals by Food Class

In addressing the issue of the acceptability of the MRE as breakfast,
lunch and dinner, it became apparent that MRE meals received higher ratings
than hot A ration meals. Although this unexpected finding is open to several
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interpretations, we sought to make the comparison of foods from these two
rations more equitable by grouping the foods into the same food classes.
Accordingly, both the MRE items and the A ration items were grouped into food
classes in which there were at least four different items. The limited items
in the MRE restricted these comparisons to entrees, dessertis and fruits,
There were simply too few items in the other food classes in the MRE to make
more direct comparisons of this nature. Table 27 shows the average
acceptability ratings of entrees, desserts (cakes, cookies) and fruits
(dehydrated in the MRE vs. fresh or canned in A ration) in the two rations.
In every case, the differences in acceptability were small, but the MRE food
class was rated more highly than those from the A ration menu.

These data show that in both an absolute sense and relative to A rations,
the MRE was rated very highly by troops who subsisted on this ration as their
sole source of food.

"TABLE 27. Acceptability Ratings of Comparable Items from
MRE Ration and A Rations.

MRE A Ration
Entrees 7.05 6,48 o
Desserts 6.73 6.45
Fruits 7.44 7.23 %
*p < 0.05
W¥D ¢ 0,01

Relationship Between Food Acceptability and Body Weight Loss

The acceptability data that have been presented in this report indicate
that the MRE is highly acceptable to troops who subsist on this ration for an
extended period of time, This high level of acceptability over time leads to
the expectation that food consumption and body weight should not be adversely
affected by prolonged feeding the MRE. Chapter 3 reports that the MRE company
lost significantly more weight during the course of this study than the control
group and Chapter 4 indicates that the MRE company was consuming 2189 caleories
per day whereas the control group was consuming 2950 calories per day. Is there

a dissociation between an individual's rating of a food and how much he consumes

of it or are there other reasons for the high acceptability of the MRE and the
low caloric intake of this ration? As a first approximation to addressing this
question, the 30 volunteers in the MRE company were grouped into two categories,

a low weight loss group who lost less than 5% of their initial body weight and a

high weight loss group who lost more than 7% of their initial body weight.

Table 2B shows the acceptability ratings of the individual MRE .items when the 30

volunteers from this company are grouped in this manner. Unfortunately, this
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TABLE 28. Acceptability Ratings for MRE Items by High
and Low Weight Loss Subjects in MRE Group.

Ttem Low Weight Loss High Weight Loss
Beef w/BBQ Sauce 5.85 6.15
Beef w/Gravy 6.71 7.23
Beef w/Spiced Sauce 65 311 Sl
Beef Patties 7.31 6,47
Beef Stew 6.76 Bk =
Chicken A La King 7.00 6.80
Frankfurters 5.57 7220
Ham Slices 6.96 7.62
Bam/Chicken Loaf 6.92 7.36
Meatballs w/BBQ Sauce 6.12 7.44
Pork Sausage Patties 7.05 5158 *
Turkey w/Gravy 7.45 8.05
Crackers 7.16 7.81
Potato Patty 6.63 6.58
Beans w/Tomato Sauce 6.60 6.56
Brownie 6.34 6.46
Cherry Nutcake 7.31 7.54
Chocolate Covered Cookie 7.13 6,20
Chocolate Nutcake 7.16 8.00
Fruitcake 6.00 6.40
Maple Nutcake 7,00 6.72
Orange Nutroll 5.73 6.30
Pineapple Nutcake 6.69 7.18
Cheese Spread 722 7.14
Jelly 6.54 7:62 **
Peanut Butter 6.41 6.97
Applesauce 7463 5,83 **
Mixed Fruits 6.73 6.60
Peaches 7o 7 4.93
Strawberries 8.00 7.91

¥ 2 (0,105

ﬁﬁp < 0.01

ﬂ*ﬁp < 0.001
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breakdown does not provide any additiconal insight into the relationship between
food acceptability ratings and weight loss. There were eight food items whose
ratings differed significantly between the two groups. Five of these items were
rated higher by the low weight loss group and three were rated higher by the
high weight loss group. With the data considered in this analysis, it is
possible for the individuals to find the MRE items they ate highly acceptable,
but there may be many MRE items they rejected and these items would not show up
in the acceptability ratings, which are based solely on the foods that were
eaten.

Food Preferences

Figure 26 shows the food preference ratings for the four categories of food
over the course of the study. The upper panel of this figure shows that the
preference ratings for the 25 foods from the MRE menu were almost identical for
the two groups and did not show any statistically significant changes over time.
The lower three panels of this figure show very similar differences between the
groups and patterns over time for the freshly prepared foods not being consumed
by the MRE group. 1In each case, the MRE group showed a significant increase in
preference rating for the foods at the first data collection point in the field
(T2), but after this initial increase, there was no further change. The
preference ratings of the control group tended to remain flat over the course of
the study for the foods they were eating (control items) and for similar foods
(high or low preference) drawn from the Armed Forces Food Preference Survey.15
The increased preference ratings of the three categories of freshly prepared
food (control items, high preference items and low preference items) by the MRE
group suggests that they regarded these foods as different from what' they were
eating and as desirable, The control group, on the other hand, did not show any
change in stated preference for foods they were not eating (high and low
preference items from Armed Forces Food Preference Survey) suggesting that they
perceived these foods as similar to what they were consuming on a daily basis
and not more desirable as the study progressed. These observations provide weak
evidence for the idea that the MRE group was finding the continuous regime of
operational rations less than optimal and freshly prepared foods became more
attractive to them.
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CHAPTER 6

TROOP OPINIONS OF THE RATION

Summary

In general the ration was well received by the troops. Differences
between the two companies tended to be minor. The troops were generally
satisfied with the ration's taste, appearance, variety, and ease of
preparation. Their ratings of the amount of food it provided were in the
neutral range and more detailed questions indicated that they felt that the
portion size of some components were too small., Responses to the
questionnaire also revealed three potential areas in which the ration could be
improved: (1) The troops indicated that the entree and the dehydrated fruit
portion sizes were too small. (2) The MRE group indicated that they liked the
ration better for lunch and dinner than for breakfast. (3) The troops
overwhelmingly indicated that they wanted more variety in the beverages that
were included in the ration. The MRE group also indicated that they did not
consume the ration at designated meal times. These factors may underlie the
greater weight loss in the MRE company during the field test in comparison to
the control group. '

These findings, combined with other information from the field, have led
to a plan to improve the MRE. The MRE is being redesigned to (1) increase the
entree sizes, eliminate certain ration components and redesign other ration
components, (2) introduce new breakfast items to increase breakfast
acceptability and consumption, and (3) introduce a variety of beverages.

1. Introduction

The food acceptability data considered in the previous chapter did not
provide a basis for explaining the relatively low food intakes that were
observed during this field test. A questionnaire which was designed to obtain
information about how the troops regarded the ration may provide more insight
into this question or a basis for changing the ration so that consumption is
improved.

Responses to the questionnaire (see Appendix I) provide both descriptive
information about the ration and the interesting comparison between
individuals who consumed it as their sole source of food for 34 days (the MRE
group) and individuals who only ate the MRE for lunch (the control group). In
addition, there were 30 volunteers in each group who participated in more
intensive testing during the training exercise and whose answers can be
compared with those from nonvolunteers. This questionnaire was administered
to all the men in both companies on the last day of the field test.
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2. Results and Discussion

Ratings of Five Ration Attributes

One section of the questionnaire (see Appendix I, Question 13) asked for
ratings of five attributes of the MRE: the taste of the food, the appearance
of the food, the amount of the food, the meal-to-meal variety, and the ease of
preparing the MRE. The response scale ranged from 1 (Very Dissatisfied) to 7
(Very Satisfied)., On this scale, a value of 4 represents the midpoint
(Neither Satisfied nor Dissatisfied), and any rating above 4 is in the
positive direction. The average ratings by the two dietary groups are shown
in the upper portion of Table 29. Taste, appearance, meal-to-meal variety,
and ease of preparation are rated above 4 by both groups (p < 0.001, t-test),
which indicates that these aspects of the MRE were satisfactory to the troops.
However, the amount of food in the MRE was rated lower than the other aspects,
with the average ratings falling close to the scale midpoint. Thus, while
troops did not consider the amount of food dissatisfactory, this
characteristic is clearly the least satisfactory of the five aspects rated.

Both dietary groups rated the MRE similarly on the five aspects. Only on
the question of ease of preparation do the two groups differ significantly
(F(1,167) = 5.4, p < 0.05).* The MRE group, which had considerably more
experience with the ration than the control group, was less satisfied with the
ease of preparing it than the control group. However, even the MRE group's
rating of 5.2 is above the midpoint of the scale, indicating that preparation
is not perceived to be a problem.

The lower portion of Table 29 compares the average ratings of the same
five aspects of the ration when the participants are classified as either
volunteers, who underwent more intensive testing, or as nonvolunteers. Each
average is based on data from both dietary groups. Volunteers gave
significantly higher ratings (F-tests) than the nonvolunteers to all but one
aspect of the MRE -- the amount of food. This finding is likely to reflect
differences between the groups in their attitude towards the study. There was
much more frequent contact between test personnel and the volunteers than the
nonvolunteers, and more attention was paid to collecting data from these
individuals. For these reasons, volunteers may have acquired a more positive
attitude towards the study and the ration than the nonvolunteers. At the same
time, volunteers may have felt that positive ratings were expected of them and
may have consequently biased their ratings. However, while differences of
this nature are of considerable interest to the social psychologist, they are
of tangential importance to the present report, in which we are concerned with
troops' opinions of the MRE and how these opinions differ between dietary
groups.

*STATISTICAL NOTE: Unless otherwise noted, F-ratio tests are based on a two-
way analyses of variance, with diet and volunteer status as factors. The
effect of unequal cell sizes was controlled either by applying equal cell
weights or by using the least—squares approach.
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TABLE 29. HMean Ratings of Satisfaction with Five Aspects of the MRE.

(7-pt. Scale, 1 = Very Dissatisfied)

MRE GROUP CONTROL GROQUP
(N=90) (N=81)
TASTE OF FOOD 5.5 5.3
APPEARANCE OF FOOD 5.4 5.2
AMOUNT OF FOOD 4.0 3.6
MEAL-TO-MEAL VARIETY 5.1 4.9
EASE OF PREPARATION ) 5.8%
VOLUNTEERS NON-VOLUNTEERS
(N=56) (N=115)
TASTE OF FCOD 5.8 5, 2kt
APPEARANCE OF FOQD 5.8 5, Qv
AMOUNT OF FOOD 4.0 Y
MEAL-TO-MEAL VARIETY 5.4 4, 7%k
EASE OF PREPARATION 5.9 5, 3%

* p < 0,05
%% p < 0.01
e p < (0,001
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Additional questions on the survey explored three of these dimensions in
more detail (amount of food, variety, and ease of preparation), while the
sensory dimensions of the food (taste and appearance) are explored in detail
in the food acceptability questionnaires.

Ratings of Portion Size

Question 17 on the survey asked the troops to rate the portion sizes of
six classes of MRE components. The response scale ranged from 1 (Portion Much
Too Small) to 7 (Portion Much Too Large). The average ratings by each dietary
group are shown in Table 30. All averages fall below 4 (p < 0.001, t-test),
which represents a satisfactory portion size. Thus, both dietary groups
judged the portions in the MRE to be too small. The ratings from both groups
are highly similar, except for the ratings of the portion size of drinks
(F(1,173)= 3,7, p = 0.055), which was less satisfactory to the MRE group. Of
the six classes of MRE components, the entree portions and the portions of
dehydrated fruit were rated less satisfactory by both groups than the other
portion sizes, The reason for the group difference in ratings of drinks may
reflect other aspects of the test situation rather than satisfaction with
beverage portion size per se., During the field test, there were many days on
which the control group was in the general vicinity of the mess tent. On
those days they had access to juice, milk, and coffee at non—-meal times.
Similarly, the range of beverages available to this group at meals (milk,
juices, tea, and coffee) was broader than those available to the MRE group who
were restricted to water, coffee, and cocoa. It is possible that these
factors influenced how beverage portion size of the MRE was rated by the two
groups. Overall, it is clear from Table 30 that portion sizes are an aspect
of the MRE ration that do not satisfy the user, with the problem being most
pronounced for the entrees and the fruits,

Ratings of Variety in the MRE

Question 16 asked the troops to rate the variety of seven classes of MRE
components. A four-point scale was used, ranging from 1 (Variety Not Enough)
to 4 (Should Be Much More Variety). The mean ratings by each dietary group
are listed in Table 31 and indicate that both dietary groups want at least
somewhat more variety in each class of components, Furthermore, for both
groups drinks was the item most in need of greater variety. However, the MRE
group, subsisting solely on the MRE with water, coffee, and cocoa as the only
beverages, experienced a greater need for additional drinks than the control
group (F(1,151) = 10.5, p < 0.01),

The dietary groups also differed in their ratings of the variety among
accessory items, such as spices and condiments (F(1,151) = 7.0, p < 0.01),
The MRE group wanted more variety in this category than the control group,
Prior to the exercise, the decision was made to provide hot sauce to the MRE
group. It is not a component of the MRE. We made the decision to provide hot
sauce in an effort to limit other nonissued food during the test. Our
reasoning was that it would be futile to attempt to prohibit hot sauce in the
field, and if hot sauce were smuggled into the field other food items would
soon follow.
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TABLE 30.

Mean Ratings of the Portion Size of Six Classes of MRE Components.

(7-pt. Scale, 1 = Portion Much Too Small)

MRE GROUP CONTROL GROUP
(N=90) (N=87)

ENTREES 2.7 2.4

SIDE DISHES (STARCH, VEGETABLE) 3.4 82

DESSERTS 3.4 Byl

FRUIT (DEHYDRATED) 2.6 ’ 2oul5

SUPPLEMENTARY ITEMS (e.g.,

CHEESE SPREAD) 3.4 3.5

DRINKS 2.9 03]

% p = 0.055
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TABLE 31. Mean Ratings of Meal-to—Meal Variety for Seven Classes
of MRE Components.

(4-pt. Scale, 1 = Variety Not Enough)

MRE GROUP CONTROL GROUP
(N=82) (N=73)

ENTREES 2.4 2.6
SIDE DISHES (STARCH, VEGETABLE) 7IARS 2,6
DESSERTS 28 2.7
FRUIT 2D 2 d
SUPPLEMENTARY ITEMS

(E.G., CHEESE SPREAD) 2.4 2.5
ACCESSORY ITEMS )

(E.G, PEPPER, HOT SAUCE) 3.0 2,5%
DRINKS ) 3.0%

* p < (0.0]
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We believe that this approach was successful. The MRE group's ratings of the
variety among accessory items indicates the importance the MRE group placed on
the availability of items such as hot sauce.

The differences between dietary groups in the ratings of variety may
reflect differences in the degree to which the two groups supplemented their
diet with privately purchased (nonissued) food. Question 35 asked respondents
if they had eaten any such foods. Only one member of the MRE group indicated
that he had, whereas 30 (35%) of the control group indicated they had
supplemented their diet at least once during the field test. The most
frequent of these non—issued items were sodas, juices, and a variety of
desserts.

In summary, the ratings of variety in Table 31 indicate that both dietary
groups think that greater variety is needed, especially among drinks.
Differences between the groups in their ratings of variety resulted from
differences in their diets, but may also have been the result of differences
in the amount of nonissued food that was eaten.

Ease of Preparing the MRE

Table 29 revealed that the MRE group was less satisfied with the overall
ease of preparing the MRE than the control group. More detailed information
on how the two groups rated this aspect of the MRE is available from answers
to Question 27. Table 32 shows how satisfied the two groups were with four
steps involved in preparing the MRE. The response scale ranged from 1=Very
Easy to 7=Very Difficult. None of the steps involved in preparing the MRE
represent a real problem to the two groups. Opening the outer bag (pouch) was
ratéd more difficult by the MRE group than by the controls. However, further
analysis reveals that this difference between groups exists only among non-
volunteers, where the mean ratings were 4.4 and 2.9 for MRE and control groups
respectively. Among volunteers, the two groups gave the same rating (3.6).
The reason for this discrepancy is not clear.

Questions 19 and 22 explored reasons for not heating and not rehydrating
components of the MRE. Overall, the MRE group was more likely to rehydrate
the dehydrated components than the control group. 1In the MRE group, 70% of
the respondents reported always rehydrating their dehydrated components,
whereas in the control group only 40% reported doing so (chi~square = 14.0,

1 df, p < 0.001). Similarly, the MRE group was more likely to heat the entree
than the control group. Eighteen percent of the MRE group, but only 7% of the
control group reported always heating the entree (chi-square = 3.5, 1 df,

p = 0,06). This indicates that the MRE group, which ate MRE's three times a
day, more fully prepared the ration than the control group. Heating and
rehydrating tend to make the ration components taste better, and the MRE group
appears to have taken greater advantage of these methods of enhancing the
ration than the control group.
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Questions 19 and 22 provided respondents with a list of reasons for not
heating or rehydrating their ration components. Table 33 shows the frequency
and the percentage of respondents mentioning each of the seven reasons for not
heating the entree. Since no differences between dietary groups were evident,
results are presented for the combined sample. Of the seven reasons, the two
most frequent reasons mentioned for not heating the entree were the absence of
appropriate equipment (52% mention) and the lack of time to heat an entree
(51%). Heat tabs were in short supply during this exercise, and troops often
resorted to heating entrees by laying them in the sun or placing them on the
hoods of their vehicles. A follow-up question asked which of the listed
reasons was the single most importlant reason for not heating an entree. Forty
percent (40%) of the respondents indicated that the lack of equipment was the
only or most important reason for not heating an entree, only 28% identified
the lack of time as most important. 1In addition, the mild climate made
heating the entree less important than it would have been in colder weather.

Table 34 shows the frequency with which different reasons for not
rehydrating a dehydrated component were mentioned. Lack of time was mentioned
most frequently (13%). The lack of available water for rehydration was
mentioned by only B%, indicating that water supply was not a problem for
rehydration,

Overall, the results presented in this section suggest that preparing the
ration did not present any significant problems to either group.

Ratings of the MRE When Eaten for Breakfast, Lunch and Dinner

The MRE does not presently contain specific breakfast foods. For this
reason, the MRE group was asked (Question 9) to separately rate how much they
liked eating the MRE for the three meals. The average ratings (N=89) were
3.8, 5.2, and 5.2 for breakfast, lunch, and dinner respectively, on a scale
where 1 = Dislike Very Much and 7 = Like Very Much. These averages differ
significantly (F(2,174) = 39.7, p < 0.001). Ratings of lunch and dinner do
not differ (t(88) = 0.2, p > 0.8), but breakfast was rated lower than the
average of lunch and dinner (t(88) = 7.6, p < 0.001), The ratings
demonstrate that the MRE is not liked equally for all meals. This finding is
identical to the acceptability data on the MRE when eaten for breakfast, lunch
or dinner (see chapter 5).

Reported Hunger During the Exercise

Respondents were asked (Question 14) how hungry they felt between meals
during the first and last week of the exercise. The response scale ranged
from 1 (Not At All Hungry) to 4 (Very Hungry). The average ratings are
presented in Table 35, where the results have been broken down by dietary
group and volunteer status. In interpreting these data, it is important to
bear in mind that the ratings are based on recollections of how hungry the
troops felt at these time points. All groups reported being at least somewhat
hungry during the first week of the test. The control group, however,
reported being nearly as hungry during the last as the first week, whereas the
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TABLE 32. Mean Ratings of Ease of Preparing the MRE.

(7-pt. Scale, 1 = Very Easy)

MRE GROUP CONTROL GROUP
(N=88) (N=76)
OPENING OUTER BAG 4.2 3.,2%
OPENING INDIVIDUAL PACKETS 245 2.2
HEATING ENTREE 3.6 3.4
REHYDRATING DRY COMPONENTS 2o S 2 a3

* p < 0.01
TABLE 33. Reasons for Not Heating Entree in MRE.
FREQUENCY % MENTION
OF MENTION (N=172)
NO EQUIPMENT FOR HEATING 90 52
NOT ENOUGH TIME TO HEAT 87 51
TOO MUCH TROUBLE TO HEAT 49 28
NOT ENOUGH WATER AVAILABLE FOR HEATING ' 40 23
OTHER REASONS 18 10
ENTREES TASTED BETTER COLD 10 6
ENTREES HAD BETTER TEXTURE COLD 6 3
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TABLE 34.

NOT ENOUGH TIME TO MIX WITH
WATER

TOO MUCH TROUBLE TO MIX WITH
WATER

OTHER REASONS

DEHYDRATED FQODS TASTE BETTER
DRY

NOT ENOUGH WATER AVAILABLE FOR
MIXING

DEHYDRATED FOODS HAVE BETTER
TEXTURE DRY

TABLE 35.

Reasons for Not Rehydrating MRE Components.

FREQUENCY % MENTION
OF MENTION (N=163)
22 13
20 12
19 12
19 12
13 8
9 6

Mean Ratings of Hunger Felt Between Meals.

(4-pt. Scale, 1 = Not At All Hungry)

VOLUNTEERS:

MRE GROUP
(N=27)

CONTROL GROUP
(N=28)

NONVOLUNTEERS:

MRE GROUP
(N=62)

CONTROL GROUP
(N=55)

FIRST WEEK

242

2.5

FIRST WEEK

2.8

2.4

94

LAST WEEK

17

2.5

LAST WEEK

245

2.3



MRE group felt less hungry during the last than the first week (interaction
F(1,168) = 4.1, p < 0.05). This marked difference between the dietary groups
is consistent with our previous finding on the Environmental Symptoms
Questionnaire (see Chapter 3) that the MRE group responded with increasing
frequency to the item "I have lost my appetite" over the course of the
exercise, whereas the control group did not. The ratings of hunger felt at
the beginning and the end of the exercise reflect a similar difference between
the two groups.

Characteristics of the MRE in Relation to Body Weight Loss

The MRE group lost significantly more weight during the course of the
field test than the control group. The present survey sheds some light on a
potentially contributing factor to the weight loss. Question 10 asked the
respondents to indicate when they tended to eat their combat ration: at
designated meal times, throughout the day as time permitted, or both. The
results are shown in Table 36. Only 8% of the MRE group reported eating the
MRE at designated meal times, whereas 22% of the control group reported doing
so (chi-square = 7.9, 2 df, p < 0.05). This result suggests that the control
group, which ate its A ration breakfast and dinner at regular meal times,
tended to eat lunch (the MRE) at regular times also. Thus, the control group
more readily adopted a three-meal-a-day pattern of consumption than the MRE
group. The absence of any temporal structure in eating among the MRE group
may have contributed to their greater weight loss,

Comments on Different Aspects of the MRE

The troops were given an opportunity to comment on what foods or drinks
they would like added to the MRE (see Questions 33 and 34). Table 37 shows
the distribution of responses in the beverage category, combined over both
groups. Over half (55%) of the respondents mentioned Kool-Aid as a desirable
addition. The MRE group mentioned Kool-Aid more frequently (66%) than the
control group (43%). This result is consistent with the finding reported
earlier that the MRE group wanted a greater variety of drinks than the control
group. Overall, Table 37 indicates a clear desire for additional beverages.

Among foods to be added, no clear response pattern emerged. No single
food item was mentioned by more than 3% of the total sample. A new entree was
mentioned by 12%, a new dessert by 9%.

Table 38 lists the MRE items that respondents mentioned they would like
dropped from the ration. No single item stands out as particularly unpopular.
It was noted that the proportion of troops wanting the beef or pork patty
dropped was higher in the control group than in the MRE group. During the
exercise, the MRE group developed innovative ways of combining these
dehydrated components with other items (for example, soup base or dehydrated
potato patty), thereby possibly enhancing the taste of the beef and pork
patty. Also, it was noted in an earlier section of this chapter that the MRE
group more consistently rehydrated their dehydrated components than the
control group, adding to the popularity of the dehydrated items,
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TABLE 36. Times at Which MRE Rations Were

AT DESIGNATED MEAL TIMES

THROQUGHOUT THE DAY AS TIME
PERMITTED

BOTH OF THE ABOVE

TABLE 37. Drinks Respondents Would Like Added to the MRE,

KOOL~AID
TEA

FRUIT JUICE
EVAPORATED MILK
TANG

COCOA (MORE)

LEMONADE

MRE GROUP

(N=89)

FREQUENCY % MENTION

7

38

44

8

43

49

(MRE and Control Groups)

FREQUENCY
OF MENTION

98

32

14

11

96

% MENTION
(N=179)

55

18

Consumed.

CONTROL GROUP

(N=81)
FREQUENCY % MENTION
18 22
24 30
39 48



TABLE 38. MRE Components Respondents Would Like Dropped.
(MRE and Control Groups)

FREQUENCY % MENTION

OF MENTION (N=179)
PORK PATTY 19 il
BEEF W/SPICE SAUCE 18 10
CHICKEN A LA KING 18 10
POTATO PATTY 17 9
HAM/CHICKEN LOAF 17 9
BEEF PATTY 16 9
BEANS 15 8
ORANGE NUT ROLL 12 7
BEEF W/BBQ SAUCE 12 v/
FRUITCAKE 10 6
FRANKFURTERS 8 4
MEATBALLS W/BBQ SAUCE 8 4
BEEF W/GRAVY 5 3
PEACHES 5 3
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Respondents were also asked to comment on any other aspect of the MRE
(Question 37). Only 77 out of 179 respondents provided any comments. The
most frequent comment (mentioned by 16% of the total sample) was that the MRE
was better than C rations (MCIs). Approximately 10% made generally positive
comments about the MRE. The response proportions for other comments were less
than 5%.

Ranking of Suggested Improvements to the MRE

Towards the end of the survey (Question 36), the troops were asked to
rank order the importance of five hypothetical changes to the MRE. Table 39
shows the average rank for each proposed change, along with the relative
importance of that change as indicated by its rank among the list of five.
Both dietary groups considered making the entree portion larger the most
important change. This is consistent with the finding that the size of the
entree portion was among the least satisfactory of the MRE components.

The rank ordering of the proposed changes is the same for both groups, if
one excludes the proposed inclusion of breakfast items, This change is ranked
higher by the MRE group than by the control group. Since the MRE group ate
MREs for breakfast and the control group did not, the MRE group is more
qualified to judge the importance of this change. Ratings of breakfast by the
MRE group suggest that eating the MRE for breakfast is less satisfying than
eating it for lunch or dinner. The response to the present question
underscores the importance to the MRE group of additional breakfast items in
the MRE menu.

It should be noted that adding drinks was not among the five proposed
changes that respondents rated in Question 36. Other results of this survey,
however, have pointed to a perceived lack of variety in this area, suggesting
that such a change would be welcomed,
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TABLE 39. Hean Rank of Five Proposed Changes to the MRE.

BETTER TASTE

LARGER ENTREE PORTIONS

INCREASED VARIETY

INCLUSION OF BREAKFAST
ITEMS

EASIER PREPARATION

(1 = Most Important Change)

MRE GROUP (N=88) CONTROL GROUP
MEAN RANK MEAN

345 4 3.0

2.3 1 )

s 3 2.5

2.4 2 3.3

4.1 5 3.9

99

(N=87)

RANK



CHAPTER 7
BODY MEASUREMENTS, HYDRATION, AND BLOOD NUTRIENTS
Summar

The effects of MRE operational rations upon selected body dimensions,
urine, and blood components were measured prior to and during a 34-day field
trial. Comparisons were made between men in an experimental company (subsisting
solely on MRE rations) and a control company (fed freshly prepared A rations
morning and evening), and within each group of men over the duration of the
trial. Body heights were comparable and unchanged in both companies. Body
weights were not significantly different between both companies before the start
of the field trial. Weights decreased during the trial. At the end of the
trial, men in the experimental company weighed, on the average, 1.7 kg (3.74 1b)
less than men in the control company. On both an absolute and percentage basis,
the men of the experimental company lost significantly more weight than did men
of the control company. The percentage of body fat was higher among volunteers
in the experimental company than in the control company initially. The
percentages of body fat declined in both companies during the field trials., The
decline was greater in the experimental company; at the end of the trial the
percentage of body fat was comparable in both companies. It would seem that
there was a tendency for more weight and more fat to be lost by troops
subsisting on the operational ration than by troops having access twice a day to
hot meals. However, body dimensicns and percentages of fat were comparable in
both groups at the end of the trial.

Urine volumes tended to be somewhat lower, and concentrations (osmolal-
ities) higher in the experimental company, but most differences were not signif-
icant. Analysis of the urinary data did not provide evidence of dehydration
among troops in either company. In most instances, analysis of blood
constituents did not demonstrate significant differences between volunteer
troops of the two companies, or any values outside of accepted normal or usual
ranges. Hemoglobin and hematocrit values rose during the field trial in
accordance with expected changes when men are taken from near sea level to a
higher elevation. Plasma albumin and total protein values in both companies
were consistent with adequate protein and energy status. Values for serum
vitamin C were normal throughout the field trial. Values for retinol (vitamin
A) in serum were at the upper range of normal values in barracks and in the
field. Serum folate values fell during the trial ip both companies, Plasma
vitamin Bg coenzyme acltivily rose above normal during the field trial in the
experimental company but not in the control company. Serum zinc levels and
plasma alkaline phosphatase activity remained within normal limits in both
companies. The experimental company experienced lower serum zinc concentrations
and higher urinary zinc losses than the control company. The data indicate that
zinc status was normal in both companies, but that increased urinary zinc
excretion accompanied increased loss of weight in volunteers of the experimental
company.
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With the exception that troops subsisting solely on the MRE combat ration
tended to lose body weight more rapidly than troops fed two hot meals daily, the
above information indicates that consumption of the MRE ration maintained
nutritional status as well or better than consumption of a diet containing two
hot meals prepared in field kitchens (A ration) and one meal consisting of MRE
packets. Loss of weight occurs when expenditures of energy exceed intakes. One
would need to explore energy expenditures as well as dietary energy intakes in
order to assess properly the value of MRE rations for maintaining body weight of
operational troops.

l. Introduction

The low levels of food intake observed in the troops fed solely operational
rations could result from a variety of causes. One factor that is frequently
associated with anorexia in both the laboratory and the field is dehydration.
This chapter examines several indices of body fluid status in an effort to
examine whether thirst and dehydration contributed to the low levels of food
intake.

Thus far in this report several factors that may have contributed to the
low levels of food intake in troops fed only MRE operational rations have been
considered. The major question that has to be addressed is whether these low
levels of nutrient intakes had a negative impact on troop well-being,
nutritional status, and performance capacity. Chapter 3 revealed that the
troops fed the MRE lost more weight than the control group fed an A ration
breakfast, an MRE for lunch, and an A ration dinner, but they were not sick and
did not show any major differences in the freguency with which they reported
experiencing physical symptoms or discomfort relative to the control group.
This chapter examines the changes in body weight, body fat, and nutritional
status that occurred during the field test in an effort to detect any harmful
consequences of the low food intakes that were observed.

2F Methods

Body measurements

Height was measured by one individual using a wooden headpiece made to
slide along an aluminum meter stick affixed to the wall and adjusted to vertical
with a carpenter's level. Footgear was removed and height was read to the
nearest 0.1 cm. Weight was measured indoors by two individuals using leveled
balances (model 230 Health 0 Meter, Continental Scale Corporation, Bridgview,
IL) resting on a hard floor and protected from air currents. Foot and headgear
and any heavy pocket contents were removed and weight was read to the nearest
0.25 1b (and later converted to the nearest 0.1 kg). The balances were
calibrated with 5-kg weights before each use. Body fat was computed from
skinfold thicknesses measured at four sites according to the Memorandum for Army
Dietitians and Physical Therapists, dated 30 January 1983 (Appendix J).

Skinfold thickness was measured with a factory-calibrated Harpenden caliper
(British Indicators, Ltd., St. Albans, Herts, England) to the nearest 0.1 mm on
the right side of the body. Measurements were taken in triplicate at the
biceps, triceps, subscapular skinfold and suprailiac skinfold by one individual.
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Percent body fat was computed from the sum of four mean values according to the
age of the soldier with use of tables supplied by Durnin and Womersley (1974),16

Urine

Twenty-four hour urine samples were collected in two-liter plastic refrig-
erator bottles without preservative and refrigerated for no longer than 8 hours,
after which they were mixed by shaking and the volume measured to the nearest
mL. Aliquots of urine were next poured into plastic culture tubes and kept in a
freezer for analysis.

Blood

Antecubital vein blood was collected by Army medical personnel in sterile
evacuated tubes (Vacutainer, Becton-Dickinson Company, Rutherford, New Jersey)
by means of multiple sample needles. Six tubes were filled at each bleeding as
follows: Four 10-mL tubes for preparation of serum, one 7-mL tube containing
ethylenediamine tetraacetic acid (EDTA) for preparation of plasma and one 4-mL
tube containing EDTA for collection of uncoagulated, uncentrifuged whole blood.
Serum for determination of ascorbic acid, folate, and zinc was poured into
plastic culture tubes and frozen. These tubes were shipped frozen on dry ice to
the laboratory and kept in a freezer for analysis. Serum for determination of
albumin, total protein and retinol were wrapped in aluminum foil and kept
refrigerated until analysis. Plasma for determination of pyridoxal phosphate
was kept in tubes wrapped in aluminum foil and kept frozen until analysis.
Whole blood was kept refrigerated until analyzed. No chemicals were used to
protect serum ascorbic acid from oxidation during shipment to the laboratory.

Analyses

Urine was analyzed for osmolality and its content of creatinine and zinc.
Osmolality was determined within two days after arrival of urine to the lab-
oratory by means of a freezing poinlL osmometer (Model 3DII, Advanced Instruments,
Inc., Needham Heights, MA). Determinations were done in duplicate with aliquots
of 0.25 mL of urine. <Creatinine was determined using the Jaffee reaction as
modified for use with the Technicon Auto Analyzer II (Technicon Instruments
Corporation, Tarrytown, NY).

Urine samples with osmolality below 500 mOsm/kg and creatinine below 0.75
mg/mL were considered invalid, and were dropped from further consideration. Ten
such samples were dropped from the experimental (MRE) group and 17 from the
control group. Note that in the absence of large swings in the amount of meat
consumed, the hourly excretion of creatinine in urine is relatively steady
(creatinine arises both from the diet and from muscle metabolism), and it
depends on the amount of an individual's lean body tissue. When the daily urine
volume is within normal limits, a very low concentration of creatinine means
that the total amount of creatinine in the urine must be low, and this in turn
is likely only if the sample represents less than a full day's collection. The
justification for dropping these samples was that their low osmolality and
creatinine concentrations, together with their normal volumes suggested the
possibility that the sample volumes represented less than a full
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24 hours' collection but had been supplemented by adding water or that the
samples had come from soldiers who had imbibed alcoholic beverages during the
collection day.

Zinc was analyzed in undiluted urine with a double beam atomic absorption
spectrophotometer (Model 303, Perkin-Elmer Corporation, Norwalk, CT).
Absorption was read at 211.2 nm and displayed on a recorder. Precautions were
taken to minimize contamination with environmental zinc as follows: (1) plastic
bottles used for urine collection were rinsed three times with zinc—free
distilled water, and random checks showed no contamination; (2) all glassware
and plastic ware used for analyses was soaked in 1 N HCl, rinsed in 1% (w/v)
EDTA solution and then rinsed three times with zinc-free distilled water; and
(3) test tubes used for analyses were randomly checked and found to be free of
contamination. Eight new tubes were checked initially (of 240 to be used), and
another three tubes were checked during four days used for the analyses.

Additional precautions were taken for analysis of serum zinc: (1)
Vacutainers used for blood collection were checked for zinc contamination and
found to contribute no detectable zinc; and (2) the Vacutainers used for
preparation of serum for zinc analysis were not inverted after blood was drawn,
in order to prevent contact of blood with the rubber stoppers (known to be a
source of zinc contamination), Samples of 0.5 mL of serum were diluted
threefold prior to analysis. Diluted serum was analyzed for zinc using the same
technique as for urine (described above).

All other analyses of whole blood, blood plasma, and blood serum were made
by Bio-Science Laboratories at the Hawaii Branch in Honolulu (hematocrit,
hemoglobin, serum albumin, serum total protein) or at the main laboratory in Van
Nuys, California (alkaline phosphatase, ascorbic acid, folate, pyridoxal
phosphate, retinol). The methods used were based on the following procedures:

Hematocrit was measured after centrifugation with use of micro hematocrit
tubes. Hemoglobin was determined by the cyanmethemoglobin method.l7 Serum
total protein was determined by the biuret reaction, 8 Total globulins were
then determined by reading the purple color developed by reacting them with
glyoxylic acid under acid conditions,19 and the serum albumin determined by
difference. Serum alkaline phosphatase was measured at 379C, with use of
paranitrophenylphosphate as the substrate.20 Serum total ascorbic acid was
measured by oxidation and coupling to 2,4-dinitrophenyl-h drazine.?l Serum
folate was determined by radioimmunoassay, with use of 125 1-labeled
pteroylmonoglutamic acid competing with Ns ~ mtheyltetrahydrofolic acid in the
sample for binding to beta-lactoglubulin .22 plasma pyridoxal 5'-phosphate was
determined after incubation with tyrosine decarboxylase apoenzyme and L-
tyrosine*l—lac; enzyme activity was quantitated by counting the radiocarbon
released by decarboxylation in a scintillation spectrometer.23 Serum retinol
was determined by reacting extracted material (in petroleum ether) with
dichloropropanol; values were corrected for the presence of carotene in the
serum.2% Detailed methodology is given in Appendix K.
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3. Results and Discussion

Statistical comparisons were made by means of analysis of variance and,
where F values were significant at p{ 0.005, by Scheffe's tests at alpha = 0,05,
with use of programs available from the Statistical Analysis System (SAS), SAS
Institute, Inc., Cary, NC 27511.

Body Measurements

Body heights did not differ significantly between companies and did not
change with time (Table 40). Body weight was obtained for 71 men in the MRE
company and 68 men in the control company at the initiation (Period 1) and
completion (Period 4) of the study. The initial body weights of volunteers and
nonvolunteers were not significantly different. When the initial body weights
were compared between all 71 men in the MRE company and 68 men in the control
company, they did not differ significantly (76.0 kg and 77.0 kg, respectively),
At the end of the field trial, at period 4, the weights had, on the average,
decreased, and the body weights in the MRE company were significantly lower
(F = 3.93, p < 0.05) than those in the control company (72.3 kg compared to 74.0
kg,) (Table 41). A very large majority of the men in both companies lost weight
during the field trial. 1In the MRE company 69 of 71 men lost weight. 1Two
individuals gained, 0.1 and 0.2 kg, respectively. In the control company, of 68
men 57 lost weight, two men had no weight change, and nine gained weight.
Average weight losses in kg and average percentage weight losses were calculated
for each company (Table 42). The maximum weight loss in the MRE company was 8.9
kg (19.5 1b) and in the control company 6.6 kg (14.5 1b). Weight losses were
highest among the MRE volunteers and next highest among MRE nonvolunteers, while
the losses in the control company were smaller. The weight loss was
significantly greater among MRE volunteers than MRE nonvolunteers (p < .05 by
Scheffe's test). Men in the MRE company lost significantly more weight than
those in the control company (3.7 kg compared to 2.1 kg).

Since the MRE volunteers had initially higher body weights than the control
volunteers, it was decided to investigate losses of body weight as a percentage
of the initial weights. This analysis showed that, regardless of volunteer
status, the men in the MRE company lost a significantly greater percentage of
their initial weight than did men of the control company (4.7% compared to
2.6%). Data on dietary intakes of energy by the volunteers of the MRE and
control companies provide insight as to why weight losses occurred and why they
were greater in the MRE company. The intakes (full information shown in Chapter
4) in both companies were below the nutritional standards for operational
rations (NSOR) provided by the Surgeon General, 3,600 kcal/day. Over the entire
period of the field trial, energy intakes of MRE volunteers averaged 2,189
kcal/day (60 percent of NSOR), while those of control volunteers averaged 2,950
kcal/day (82 percent of NSOR).
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TABLE 40. Mean Body Height (cm).

Period 1 N Mean + SEM I P
MRE 27 176.2 + L.l
Control 30 ¥37.2 & 2.2 0.39 0.536
Period 4
MRE 27 17668 byl
Control 30 177.2 + 122 0.31 0.580

*Comparison is between MRE and control groups.

TABLE 41. Mean Body Weight (kg).

N Mean + SEM F* p

Period 1

MRE volunteers 27 7940 = =0

nonvolunteers 44 4.1 + 1.3

combined 71 760} % Jusll

CONTROL volunteers 30 Py W e R

nonvolunteers 38 76.9 + 1.3

combined 68 770 % LD 0.52 0.473
Period 4

MRE volunteers 27 74.3 + 1.6

nonvolunteers 44 Pl & el

combined 71 72.8 + 1.0

CONTROL volunteers 30 9.2 & d44

nonvolunteers 38 74.8 + 1.2

combined 68 75.0 + 0.9 3.93 0.049

*Comparison is between groups for volunteers and nonvolunteers combined.
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TABLE 42. Mean Body Weight Loss (kg and percent).

Kg N Mean + SEM Fo p
MRE volunteers 27 4,70 + 0.47
nonvolunteers 44 3.04 + 0,28
combined 7l e & 0LES
CONTROL volunteers 3G 2.11 + 0.42
nonvolunteers 38 2,02 # 10.87
combined 68 2,09 % 0.27 18.57 0.0001
Percent
MRE volunteers A 5.78 + 0.54
nonvolunteers 44 4.00 + 0.36
combined /4| 4469 + 0. 30
CONTROL volunteers 30 237 P 0. G
nonvolunteers 38 2.61 + 0.45
combined 68 %aa2 & 0 88 21.74 0.0001

*Comparison is between groups for volunteers and nonvolunteers combined.

The initial differences in body weight between MRE and control volunteers
corresponded to differences in the percentage of body fat prior to the trial
(Table 43). The percentage of body fat in MRE volunteers in barracks was sig-
nificantly higher than that of control volunteers. The volunteers of both
companies lost body fat faster than lean body mass, so that their percentages of
body fat at the end of the field trial were significantly lower than at the
start (both groups combined).

The decrease from 18.0 to 15.3 in the percentage of body fat in MRE
volunteers was significant (F = 3.28, p < 0.05). The smaller decrease from 15.3
to 14.2 percent body fat among control volunteers was not significant. When the
volunteers of both companies were compared with each other at the end of the
field trial, they showed no significant differences in percéntage of body fat.

Urine Volume and Concentration

The volume and concentration of urine (Tables 44 and 45) are indicators of
the state of body hydration. Urine volumes were somewhat higher on the average
in the control company than in the MRE company, and in the final test period the
differences became significant. In the field, the average daily urine volumes
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TABLE 43. Mean Percent Body Fat.

Period 1 N Mean + SEM F P

MRE 27 18,0 + 0.86

Control 30 15 @ & 081 5,22 0.026
Period 4

MRE 27 a3 L 0L 20

Control 30 14.2 + 0.84 0.97% 0.330

2., 70%% 0.046
*Comparison is between MRE and control groups in same period.
**Comparison is between periods, both groups combined.
TABLE 44. Mean Twenty—-Four—Hour Urine Volume (mL).
N  Mean + SEM Fi p

Period 1

MRE 24 Bllad & 494

Control 22 861.8 + 88.7 0.26 0.616
Period 2

MRE 29 932 = 58 &

Control 28 Ia035% '+ 58,2 1.98 0.165
Period 3

MRE 25 848.4 + 94,6

Control 26 g4 g5, * . 75,0 0.60 0.442
Period 4

MRE 22 B9%. T ¥ 8 .7

Control 27 1,245 + 79.3 9.33 0.004

*Comparison is between groups.
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TABLE 45. Mean Urine Concentration (mOsm/kg).

N Mean *+ SEM Fi p

Period 1

MRE 24 Be9, ¢ + .7

Control 22 68 4 + 38.8 4,14 0.048
Period 2

MRE 29 BB O = 35,1

Control 28 8343 + 34.7 VIR 0.667
Period 3

MRE 25 899.9 + 47.0

Control 26 902 2 i S0 0 0.968
Period 4

MRE 22 26l 2 & ST

Control 27 B0ie2 &, I8l 1.67 0.203

*Comparison is between groups.

of volunteers in the MRE company ranged up to about 937 mL, while those of
volunteers in the control company rose over 1,200 mL. Analysis of variance
showed that the rise over time in daily urine volume in the control volunteers
was significant (F = 4,83, p < 0.004), while no significant rise in urine volume
occurred in MRE volunteers. Urinary concentration was significantly higher
among MRE volunteers in barracks; in the field the urine osmolality of MRE
volunteers was, on the average, higher than that of control volunteers, but the
differences were not significant. No significant changes in urine osmolality
with time occurred in either company. In both companies the values remained in
the range of about 770 to 925 mOsm/kg.

Urine volumes of healthy men are normally above 750 mL/day and may achieve
2 liters or more; there are no fixed upper limits. Among the variables that can
diminish urine volume and raise its osmolality in healthy persons are
limitations on the supply of drinking water and sweating. The urine volumes
achieved in the field by volunteers of both companies were presumably affected
by both variables, and are on the low side of the normal range. Under the
circumstances the values within both companies are unremarkable. The higher
urine volumes among volunteers of the control company reflect their slightly
higher water intakes. Total water intakes (from food and canteens) averaged
over the field trial were 2,657 mL/day in MRE volunteers and 3,132 mL/day in
control volunteers,
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Urine osmolality is highly variable in humans. With usual food and water
intakes the range is 500 to 850 mOsm/ngS, while the upper limit is between
1,200 and perhaps 1,400 mOsm/kg. The average values achieved in the field by
volunteers of both companies probably reflect both limited access to drinking
water and sweating and are within the range of normal values. The control
volunteers showed slightly lower average urine osmolality in the field than did
MRE volunteers, in conformity with their higher intakes of water. Neither the
urine volume nor the urinary concentration data indicate that men of either
company were dehydrated to a meaningful degree.

Blood Constituents -- Hemoglobin and Hematocrit

Hemoglobin values from all periods and hematocrit values from all periods
except the second are displayed in Tables 46 and 47. There were no significant
differences between values for volunteers of the MRE and the control company.
The values in barracks (period 1) are normal, and the values in the field rose
progressively but slowly in both MRE and control volunteers. Values for
hemoglobin in the field were significantly higher than values in barracks
(F = 18.14, p < 0.0001, both groups combined); the same was true for hematocrit
values (F = 13,16, p < 0.0001, both groups combined). The observed increases
are reflective of physiological adjustments to the altitude at PTA and are
entirely normal. Normal hemoglobin and hematocrit values are consistent with,
but do not prove a state of adeguate nutrition. Further information bearing on
the state of nutrition of troops in the field is provided below from data on
blood and urine nutrient concentrations.

Blood Nutrients

.Plasma albumin and total protein (Tables 48 and 49) not only reflect the
adequacy of protein intakes but also give an indication of energy nutriture and,
under most circumstances, the state of hydration of the blood. Prior to the
trial, plasma albumin was significantly lower in MRE volunteers than control
volunteers. This finding is aberrant and unexplained. Aside from this, all
values for plasma albumin and total protein were normal in volunteers of both
companies. Thus during the field trial albumin and total protein values were
unchanged with time and were not different between companies. This information
is consistent with adequate protein and energy nutrition.

Protein intakes, averaged over all periods of measurement, were 81 g/day in
MRE volunteers and 114 g/day in control veolunteers. These values represent 81
and 114 percent respectively of the NSOR value of 100 g of protein per day.
Energy intakes, as indicated above, were 60 and 82 percent of NSOR. It is
judged that protein intakes were adequate to sustain normal concentrations of
plasma proteins in both companies and that energy intakes, while not adequate to
prevent loss of body weight, were not low enough to depress these concentrations
during the time of the field trial. If this judgement is accepted, then the
finding of normal values for hemoglobin concentrations and packed cell volumes
in the field may be taken as evidence that no significant hemoconcentration took
place. This reinforces the evidence on lack of dehydration based upon
measurements of urine volumes and concentration discussed above.
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TABLE 46. Mean Blood Hemoglobin Concentration (g/dL).

N Mean + SEM F p

Period 1

MRE 28 152 4005

Control 30 1t o 102 1..39 0.243
Feriod 2

MRE 29 192 % | 0ia2

Control 30 1683 10,2 2.23 0.141
Period 3

MRE 7 16" 4 10,2

Control 30 16 =10k 2 0.01 0.917
Period 4

MRE 27 Ul & 10k 2

Control 30 LTap | & | W2 0 0.948

*Comparison is between groups.

TABLE 47. Mean Blood Hematocrit (percent*).

N Mean + SEM Fk p

Period 1

MRE 28 46.3 + 0.6

Control 30 46.8 + 0.6 0.37 0.548
Period 3

MRE y.7/ 494 £ 0S5

Control 30 49.7 + 0.4 0.27 0.603
Period 4

MRE 27 49.8 + 0.5

Control 29 518 + 1.7 1.23 0.272

“Hematocrit values for Period 2 were not determined because the blood
samples were accidentally frozen in transit to the laboratory.

#*Comparison is between groups,
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Period 1

MRE
Control

Period 2

MRE
Control

Period 3

HMRE
Control

Period &

MRE
Control

TABLE 48. Mean Plasma Albumin Concentration (g/dL).

N

28
30

29
30

27
30

27
30

Mean + SEM
4.5+ 0.0
4.9 + 0.1
4,7 + 0.0
4.8 + 0.1
4.9 + 0.1
Sl B8 01
4.9 + 0.0
5.0 +10.1

Fi

19.76

p

0.001

*Comparison is between groups.

TABLE 49.
N
Period 1
MRE 28
Control 30
Period 2
MRE 29
Control 30
Period 3
MRE 27
Control 30
Period 4
MRE 27
Control 30

Mean + SEM
746 = On 1
7«8 3] Ouid
29 #1041
80 ».0.1
82 % 01
8.1+ 0.1
Dl 0k
80 19,1

F

3.81

.12

0.62

0.35

Mean Plasma Total Protein Concentration (g/dL).

P ok

NS

NS

NS

NS

*Comparison is between groups.
%**NS = Not significant (p > 0.05).
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Serum vitamin C values (Table 50) cannot be taken as exactly reflecting the
true concentrations, since under field conditions no precautions were taken tfo
prevent oxidative destruction of the vitamin during transportation to the
laboratory. However, all serum samples were treated in the same way, so that
the tabular values can be used for comparisons between companies and over time.
One value, the average concentration of vitamin C in the serum of MRE volunteer
in barracks (period 1) was significantly lower than in control volunteers at the
same time, This value was also lower than during the field trial. The reason
for this low value is unexplained. However, during the field trial (periods 2,
3, and 4), the average values for volunteers of both companies remained within
the narrow limits of 0.9 to 1.0 mg/dL. During the trials there were thus no
important differences in serum vitamin C between the different companies or test
periods. The values lie within normal reference values published by the New
Eng land Journal of Medicine.26 Average daily intakes of ascorbic acid were well
above NSOR values in both companies during the field trial: MRE 105 mg (174 %
NSOR), control 154 mg (256 % NSOR).

Serum folate concentrations (Table 51) reflect recent intakes of this
vitamin. The values were nearly identical in the volunteers of both companies
prior to the field trial, and in both companies there was a fall in the
concentrations during the field trial. Analysis of variance has shown that the
field values (periods 2, 3, and 4) were significantly lower than barracks values
(period 1) in both groups of volunteers (MRE F = 4.85, p < 0.004; control F =
4167 E < 0.004)., In no case did values fall below normal limits, less than 1.9
ng/mL.

Plasma pyridoxal phosphate concentrations (Table 52) are considered to
express the state of vitamin Bg nutriture, since the levels of this coenzyme are
dependent upon vitamin intake over time. As may be seen from the table, the
volunteers of the control company showed virtually no changes in pyridoxal
phosphate concentration during the whole period of investigation. On the other
hand, the values for MRE volunteers increased as soon as they went into the
field and showed steady increases throughout the field trial. The normal range
of values experienced by Bio-Science Laboratories is 3.6 to 18.0 mg/mL. The
upper value of 18.0 ng/mL was nearly reached during period 2 in the field and
was exceeded thereafter. This rise with time in vitamin Bg coenzyme levels in
MRE volunteers but not control volunteers was unexpected. Values were
significantly higher in the MRE group, beginning with Period 2, and the increase
with time was highly significant (F = 20.03, p < 0.0001, both groups combined).
It has recently been shown that physical exercise {in the form of a 4500-meter
run) can raise plasma pyridoxal phosphate levels in adolescent males.2’ In the
study published, the highest values reported for pyridoxal 5'-phosphate in serum
were: pre-run, 16.81 ng/mL (6.80 nmol/dL) and, after the run, 21.33 ng/mL (8.63
nmol/dL), Thus the post~exercise values were in the range achieved by MRE
volunteers in the field. However, both companies would have undergone physical
exercise during the field trial, and therefore the effect of exercise would have
occurred in both companies.

Pyridoxine intakes of both companies were examined over time in order to

assess whether differences in intakes could have accounted for  the observed
differences in serum pyridoxal phosphate levels. Average daily intakes of this

112



TABLE 50. Mean Serum Ascorbic Acid Concentration (mg/dL)*
N Mean + SEM Fese p
Period 1
MRE 28 0.5 1370 0
Control 30 0.1 =g,y 26.04 0.0001
Period 2
MRE 29 09 + @
Control 30 1o 1 0l - o
Period 3
MRE 27 1.1 + 0.0
Control 30 0% =1 00 = R
Period 4
MRE 27 1.1 2 Ol
Control 30 L0% 059 - i
*F and p values omitted for Periods 2-4; see text for explanation.

**Comparison is between groups.
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TABLE 51,

Mean Serum Folate Concentration (ng/mL)*.

Period 1

MRE
Control

Feriod 2

MRE
Control

Period 3

MRE
Control

Period 4

MRE
Control

28
30

29
30

27
30

27
30

*Comparison is between groups.

#%NS = Not significant (P 2 0'05)

Mean + SEM
5.3+ 0.7
5.4 0.5
4.1 + 0.3
4.4 + 0.3
3.5 + 0.3
4.3 + 0.2
B B 02
3n7 & (0:2
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0.02

0.73

5.02

0.93

NS

NS

0.029

NS




TABLE 52. Mean Serum Pyridoxal Phosphate Concentration (ng/mL).

N Mean + SEM (e p
Period 1
MRE 28 9.8 iy 111
Control 30 1242 & O 3.00 0.089
Period 2
MRE 29 1746 < 1.2
Control 30 13.2 #ie.d 8.65 0.005
Period 3
MRE 27 255545 el
Control 30 Liad < 0.9 26.99 0.0001
Period 4
MRE 27 24,4 + 1.1
Control 30 13,6 + 10,7 79w 53 0.0001

*Comparison is between groups.

vitamin during dietary periods A, B, C, and D, respectively, were for MRE
volunteers 3.8, 3.3, 2.8, and 3.0 mg/day, and for control volunteers 2.3, 2.6,
2.4, and 1.9 mg/day. The higher intakes in the MRE group fit well with the
observed elevations of the concentration of the pyridoxine coenzyme in the blood
serum of MRE volunteers. Although the increases in serum coenzyme levels
brought these levels above the normal range, we are unaware of any danger which
has been associated with pyridoxal phosphate levels of the order that have been
observed here.

Serum retinol (vitamin A) values {Table 53) constitute the only available
practical indicator of vitamin A status of humans.?8 While the values do not
tend to change rapidly when intakes change, they do reflect longer term intakes.
Further, serum retinol levels which fall below acceptable values present the
danger of reduced visuval acuity at night and are thus extremely hazardous for
military personnel., The observed 'values were essentially the same for volun-
teers of both companies prior to and throughout the entire field trial. The
normal range of values for serum vitamin is 50 to 200 IU/d4L (0.15 to 0.6 micro-
grams/mL). 6 Thus the values observed were at all times near or above the upper
normal value. This indicates that an adequate status of vitamin A existed in
both MRE and control volunteers. Dietary vitamin A intakes during the field
trial averaged 203 percent of NSOR in the MRE company and 201 percent in the
control company.
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TABLE 53. Mean Retinol Concentration (XYU/dL).

N Mean + SEM
Period 1
MRE 28 222.2 + 7.6
Control 30 ZO4L 3N = 9
Period 2
MRE 29 1Ma6y & D0
Control 30 220.9 + 6.6
Period 3
MRE 27 FOOL6! ® BRE
Control 30 20000 % 558
Period 4
MRE 29, 204.0 + 7.5
Control 30 225.5 + 6.4
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The concentrations of zinc in serum and urine and the activity of serum
alkaline phosphatase were determined in order to make a partial evaluation of
zinc status. Serum zinc concentrations normally range from 0.55 to 1.50
micrograms/mL in healthy adults. Mean values for volunteers in both companies
fell near the middle of this range (Table 54). Serum zinc concentrations were,
for volunteers of both companies, lower in the field than in barracks and
remained steady during the field trial. This difference in serum zinc was
significant for both the MRE company (F = 4.06, p < 0.009) and the control
company (F = 6.92, p < 0.0003). 1In all periods serum zinc was lower in the MRE
company than in the control company. This difference reached significance in
all periods except period 2; the overall group difference was not computed. The
observed serum zinc concentrations fit well with zinc intakes, which averaged
12,6 mg/day in the MRE company and 17.2 mg/day in the control company over the
whole field trial.

Correlations were computed in order to explore whether serum zinc
concentrations or urinary excretion of zinc were related to loss of body weight
or of lean body mass (computed as body weight x [l - fraction of fat]). It was
found that serum zinc concentration correlated significantly with loss of weight
(r = 0.32, p < 0.005) in the MRE group but not in the control group.

Urinary zinc loss was also correlated with loss of body weight (r = 0.22,
p < 0.005) and of lean body mass (r = 0.47, p < 0.025) in the MRE group. No
such significant correlations were found in the control group.

Serum alkaline phosphatase activity values (Table 55) fell within the
normal range experienced by Bio-Science Laboratories, 35 to 148 IU/L at 370cC.
The values were steady with time in the experimental volunteers. In the control
volunteers the value was lower in barracks than in the field, but the difference
was not significant. Mean values were consistently higher in the experimental
volunteers than in the control volunteers, but the difference between them was
significant only in barracks (period 1).

Excretion of zinc in the urine was computed by multiplying urinary zinc
concentration by the daily urinary volume (Table 56). The daily urinary
excretion of zinc was lowest in barracks for volunteers of both companies, and
rose when the troops moved into the training area. In the experimental company
volunteers within the experimental and control companies were compared, the
values for zinc excretion in barracks did not differ very much, but values were
consistently (but not significantly) higher in the field in the MRE company than
in the control company.

The zinc data support two conclusions. First, the fact that values for
serum zinc concentration and plasma alkaline phosphatase activity were at all
times within normal limits indicates that there was no zinc deficiency among the
volunteer troops. Chandra has stated that serum zinc concentrations below (70
micrograms/dL (0.70 micrograms/mL) suggest zinc deficiency, if they are not the -
result of infection.
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TABLE 54, Hean Serum Zinc Concentration (wg/mL).

Period 1

MRE
Control

Period 2

MRE
Control

Period 3

MRE
Control

Period 4

MRE
Control

27
29

27
28

27
30

27
30

Mean

1.01

1972
"oy,

e &

0.90
.02

[

0.91
.00

[

+1+ I+ + I+

jl+

I +1+

SEM

oo

o O

<O

o

<08
.03

.03
.02

.02
.03

.02
.03

7.64

2.06

10.87

0.008

0.157

0.002

0.006

#*Comparison is between groups.
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TABLE 55. Mean Serum Alkaline Phosphatase Activity (IU/L at 370C).

N Mean + SEM Fi p

Period 1

MRE 27 80.5 + 3.8

Control 30 20.2 =+ %3 5.66 0.021
Period 2

MRE 29 BlmE ) 3wd

Control 30 1648 = 2D 0.76 0.386
Period 3

MRE 27 831 .3 d

Control 30 W=7 H 26 2.29 0.136
Period 4

MRE 27 SOk7 +.34

Control 30 77.2 + 2.6 0.68 0.414

*Comparison 1is between groups.
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TABLE 56. Urinary Excretion of Zinc (wg/day).

N Mean + SEM p*
MRE
Period 1 23 414,0 + 46.4
2 24 70 3 # G600 <0.05
3 24 680.4 + 76.7 NS
4 22 Gl2. 4 * 7540 NS
CONTROL
Period 1 23 411.7 + 42.9
2 29 GV a8 o G428 NS
3 27 531.4 + 49.7 NS
4 28 667.1 + 64.8 <0.05

*Comparison is with Period 1 value for the same group of volunteers,
using Scheffe's test. NS is not significant (p > 0.05).
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Second, the fact that serum alkaline phosphatase activities were not
different between experimental and control volunteers during maneuvers indicates
that the MRE rations supported zinc nutriture as well as the control rations
did. There are several possible explanations for the fact that serum zinc
concentrations were lower in the MRE volunteers in three test days. Since the
difference occurred in barracks, the difference might simply reflect individual
differences unrelated to diet or physical effort. Since the differences
persisted during the field trial, differences in zinc intake might also have had
an effect. Apalysis of data on body weight and percent body fat has shown that
losses of lean body mass accompanied losses of body weight; the mean loss of
lean body mass among MRE volunteers was almost twice as high as that among
control volunteers (1.85 kg compared to 0.95 kg). Loss of lean tissue
ordinarily entails urinary loss of zinc. Thus losses of lean tissue could in
part explain the observed increases in urinary zinc loss in both companies
during the field trial,
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CHAPTER 8

MOOD AND MORALE

Summary

The MRE company did not differ from the control company on any of the six
mood scales gn the Profile of Mood States gquestionnaire, and both companies
showed a considerable improvement in their mood scores during the field test.

In a similar manner the two companies did not differ from one another on
measures of morale and perceptions of leadership. These latter ratings remained
stable over the four data collection points.

1. Introduction

The central question in the present study concerned whether troop
effectiveness is compromised by prolonged feeding of operational rations. Troop
morale, perceptions of leadership, and mood are clearly critical determinants of
troop effectiveness, and their evaluation represent three of the more important
measures in this study. In addition to these considerations from a purely
research design viewpoint, group differences in mood, morale and leadership at
the beginning of the study could have an important bearing on the results and
the interpretation of any group differences that developed on our other
measures.

Group differences in mood state, morale, and perceptions of leadership
could develop from dissatisfaction with the ration or could be mediated by the
low levels of nutrient intake and weighi loss that occurred during this study.
For example, several recent studies have shown mood to be sensitive to dietary
manipulations.30s31 We are not aware of information about nutritional
influences on morale or perceptions of leadership.

2. Method

Mood

The Profile of Mood States (POMS) was used to measure mood (Appendix L).
This questionnaire which asks the subject to rate 65 adjectives on a five-point
scale ranging from 0 = not at all to 4 = extremely. The troops were asked to
respond to these adjectives on the basis of how they felt "right now." The
questionnaire yields six factorially derived scales: Tension—Anxiely,
Depression-Dejection, Anger—Hostility, Vigor—Activity, Fatigue-Inertia, and
Confusion-Bewilderment.3 The test-retest reliabilities for the six scales
range from r = 0.65 to r = 0.74, and all scales possess internal consistency
reliabilities in the range of 0.90.32 The POMS is widely used in
psychopharmacological studies and is sensitive to both hypnotics33 and
stimulants.
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In the present study the POMS was administered to all the troops in both
companies prior to the field test and on days 11/12, 23/24, and 34, which
correspond to one-third and two-thirds of the duration, and at the end of the
test. Data from all the troops who correctly filled out the questionnaire at
all four test points were used in the analysis,

Morale and Leadership

Morale and leadership are clearly interrelated from the perspective of
enlisted personnel, A standardized questionnaire developed for the Marine
Corps, the Leadership Evaluation and Analysis Program Interaction Inventory
Adjunct No. 1 is designed to systematically assess command motivation.32 This
questionnaire deals with a number of motivational issues that come under the
control and influence of individuals in positions of leadership within a
military command. There are six scales on this instrument: Senior Proficiency,
Senior Support, Communication Flow, Organization and Planning, Recognition, and
Discipline., These scales tap into many aspects of leadership and morale, but
one important dimension of morale, job satisfaction, is not assessed. The
Leadership Evaluation and Analysis Program Interaction Inventory Adjunct No. 2
which was also developed for the Marine Corps assesses several aspects of job
satisfaction and has six scales which measure: Task Satisfaction, Task
Significance, Command Training Readiness, Individual Training Readiness and
Command Solidarity from the perspective of the troops.35 Many of the issues
addressed in the two questionnaires are redundant, and administering both of
them would have taken more time than was feasible under our test conditions.
Accordingly, we drew on both instruments in synthesizing a questionnaire which
measured both morale and perceptions of leadership (Appendix M),

. There were 45 items on our questionnaire that included questions from the
following scales on the Leadership Evaluation Analysis Program Interaction
Inventory Adjunct No. 1l: Senior Support, Senior Proficiency, Communication Flow
and Discipline. Questions from the LEAP Interaction Inventory No. 2 were used
to generate three additional scales: Job Satisfaction, which drew on items from
the Task Satisfaction and Task Significance Scales; Training Readiness which
drew on questions from the Individual Training Readiness, and the Command
Training Readiness scale and items from the Command Solidarity Scale. 1In
addition, questions 1-36 were worded so that they referred to "I'", whereas
questions 37-45 were worded so that they referred to the perceptions of the
other troops. Some of the questions were worded negatively. For scoring
purposes they were coded so that lower numbers would always reflect a more
positive attitude. The questionnaire was administered prior to the study and on
days 11/12, 23/24 and 34. Data were used from all subjects who completed the
questionnaire correctly at the four test points.

3. Results and Discussion

Figure 27 shows the mood scores of both groups on each of the six scales.
There are two striking aspects of this figure. First, the mood scores of the
two groups on the six scales are very similar. This visual impression is
supported by statistical analyses which revealed only one data-point, T3, on the
anger scale, where the two groups significantly differed (t(88) = 2.03,
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POMS SCORES
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Figure 27. Mean Score on the Six Mood Scales of the Profile of Mood

States Questionnaire by the MRE and Control Group.
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p < 0.05). On this occasion the control group showed a higher anger score than
the MRE group. On this scale, trend analysis also revealed that the gquadratic
component of the trend differed significantly between the groups (t(88) = 2.55,
p < 0.05). The second striking feature of this figure is that each of the five
scales that are viewed as negative (Tension—Anxiety, Depression-Dejection,
Anger~Hostility, Fatigue-Inertia and Confusion—Bewilderment) showed
statistically significant decreases over the course of the study in both groups.
Responses to the Vigor-Activity scale of the POMS did not change over time.

It is clear that marked improvements in mood occurred in both groups during
the study, but prolonged feeding of the MRE did not affect mood. The
improvement in mood over the course of the study was not anticipated, but
several converging lines of evidence lead us to regard it as a real phenomenon.
First, it is not an artifact of unusually high scores on the five negative
scales during baseline testing at Schofield Barracks. The initial scores on
these scales are similar to, or slightly lower than, a reference population of
male college students.32 In addition, the pattern of correlations between the
six scales is also comparable to the pattern shown by this population of male
college students. These two observations indicate that the scores of the troops
at baseline were comparable to a large reference population. Secondly, we have
previously reported (Chapter 3) that both companies showed a decrease in the
frequency with which they reported a number of physical symptoms during the
field test. There is some evidence that indicates that self-report data of
physical symptoms and somatic complaints are influenced by mood.

Figure 28 shows the average scores on the morale and leadership
questionnaire for both companies at the four test points. The similarity of the
ratings by the two companies is readily apparent from this figure. The average
ratings on all seven scales uniformly fell into the range between 3 and 4
indicating that the troops ratings fell between 'somewhat agree' and the neutral
point on the scale. These scores indicate that their morale and opinions of
their leadership were slightly positive. There was also a complete absence of
any change over time in the ratings. The only statistically significant
differences that emerged from the analysis of this questionnaire were on the
"Discipline" scale, where the attitude of the MRE company was more positive at
baseline testing and at the second data collection point than the control
company's ratings. When individual questions from the seven scales are grouped
according to whether the question refers to the individual or the other troops
(two lower right hand panels in Figure 28) there is still no difference between
the two companies, but the ratings are significantly more negative when the
referrent for the question is other troops.

The finding that the two companies did not differ in their morale or in
their views of their leaders is important from two perspectives. Firstly, it
indicates that prolonged feeding of the MRE does not affect this important
dimension of troop effectiveness. Secondly, it allows us to exclude the
possibility that more effective leadership and higher morale allowed the MRE
company to overcome any adversity imposed by sustained feeding of operational
rations. The absence of group differences on any of the scales on this
questionnaire at baseline adds support to this line of argument.
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MORALE AND LEADERSHIP RATINGS
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Figure 28, Mean Score on Each Dimension of the Morale and Leadership
Questionnaire by the MRE and Control Group.
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Finally, we would be remiss if we did not mention in passing that our
subjective impressions of the troops in both companies and their leaders was
very favorable. We routinely asked them to do things that were not part of
their training mission or job, and we never received anything but full
cooperation and suppori. We cannot quantify these impressions and analyze them
statistically, but in our own minds they add important confirmation to the
conclusions generated by the questionnaires.
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CHAPTER 9
COGNITIVE AND PSYCHOMOTOR PERFORMANCE

Summary

Performance on a test battery of cognitive and psychomotor tasks did not
differ between troops fed the MRE as their sole source of food for 34 days and
troops fed a hot breakfast and dinner and an MRE for lunch. In addition, the
performance of the troops within the MRE company who lost more than seven
percent of their initial body weight did not differ from the troops in this
group who lost the least amount of weight during the field test. Measures of
short-term memory capacity, memory scanning rate, reaction time, speed and
accuracy of coding digits into symbols, grammatical reasoning, speed and
accuracy of solving simple arithmetic problems, hand-eye coordination, speed of
gross arm movements, and the accuracy and speed with which stationary and moving
targets are located do not appear to be affected by levels of caloric intake and
welight loss that were observed in the MRE group in this study.

1, Introduction

In an effort to document the nature and extent of any adverse consequences
of subsisting solely on the MRE for an extended period of time, a battery of
psychomotor and cognitive performance was developed for this purpose.

Rationale for Task Selection

One of the difficulties in assemblying an appropriate test battery is that
there is no standardized methodology for assessing the quality of military
performance.37!38 One of the inherent difficulties in this type of evaluation
is that military personnel perform thousands of tasks, and even within an
infantry division, there are hundreds of job descriptions with many different
physical and mental demands placed on the individual soldier. Even at the level
of a single job description, a broad range of physical and psychological demands
are comnon.

Three general approaches have been used to evaluate military performance
within the context of testing food, clothing, protective devices or the stresses
associated with continuous operations. The most general approach, and the one
with high face validity, relies on using the ratings of military evaluators of
unit performance.39»40 A second approach focuses on a single military task with
quantifiable measures of performance and examines effects on performance in this
narrow sphere.l*lsl42 The third approach to the problem of evaluating military
performance does not focus on a military task per se but measures components of
the three factors that are common to all domains of human performance: ghysical
work performance, mental performance, and psychomotor performance.40!43’ & Pa
the present study we chose the last approach and focussed our effort on
measuring aspects of mental and psychomotor performance as an index of troop
effectiveness. Our initial plans also called for physical performance to be
measured, but in order not to interfere with the training mission of the
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exercise this measure was not taken. By employing cognitive and psychomotor
tasks that are used in current psychological research, we are able to relate our
observations to a broad research literature;l‘5!46 if diet-related deficits were
to be observed in some instances, it would be possible to specify the behavioral
and physiological processes underlying performance on the task,

Five general criteria were emploved in selecting the tasks for this test
battery: 1. The test battery as a whole should assess a broad spectrum of
cognitive and psychomotor functions. 2. Individual tasks should be brief and
the entire battery should not take more than one hour to complete. 3. An
individual with an eighth grade reading level should be able to complete all the
tasks in a satisfactory manner. 4. The task should be reliable and test-retest
reliability should exceed r = 0.50. 5. Operating on the assumption that
performance deficits would only occur if the troops fed the MRE consumed too
little food and/or chose their foods in such a way that the actual diet they
consumed was inadequate, we also tried to incorporate tasks that were sensitive
to mild nutritional deficiencies. When this was not possible, we looked for
tasks that were sensitive to mild stressors such as noise level, time of day or
mild sleep loss.

Criteria 1, 2, 3, and 4 were applied to all tasks considered for inclusion
in this test battery. Criterion 5 was applied less rigorously, and in some
instances tasks were included in the battery even if information about their
sensitivity to mild environmental stressors was lacking.

2, Method

The final test battery was composed of three psychomotor tasks and five
cognitive performance tasks. The psychomotor tasks were admirnistered
individually to each subject and the cognitive tasks were given on four TRS-80
Model III microcomputers with up to four subjects tested at the same time. The
microcomputer allowed for precision timing of the tasks (msec accuracy),
immediate scoring and summarizing of a subject's data and a compact record of
this information. The complete test battery took between 45 and 50 minutes for
a trained subject to complete and was administered prior to the study and on
days 11/12, 23/24 and 34 of the field test. The test battery was given only to
the 30 volunteers from each company who underwent more intensive testing.

Psychomotor Tasks Included in Test Battery

1. Ball - Pipe Task

This test of the speed of arm and hand movements also requires good hand-
eye coordination. The frequency with which the subject can pass a ball-bearing
through a one-foot length of steel pipe in one minute is measured. Previous
research has shown that performance on this task deteriorates during acute
starvation®’ or prolonged semi-starvation.%8 Our previous work with this task
has revealed that the task is reliable with an average correlation, r = 0.74,
between performances on seven successive tests separated by a week.
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2. Air Combat Maneuvering.

The Atari video game Air Combat Maneuvering was included in the test
battery as a measure of compensatory tracking. Skilled performance on this
task calls for excellent hand-eye coordination and the ability to track a moving
target, to compensate for the movement of a target, and to align a plane with
the target, fire a missile and hit the target. In addition to these abilities
the task gsimulates some military tasks such as radar and sonar interception.
Each trial takes 2 minutes and 16 seconds. Five trials were given in each test
session so that the total time for this task was slightly more than 1l minutes.
This task has not been widely employed in research on human performance, and to
the best of our knowledge, information on its sensitivity to mild environmental
stressors is lacking. However, detailed information on the psychometric
properties of this task is available.?0 When ten trials a day are given, test-
retest reliability between days 1 and 2 is r = 0.78. Our previous experience
with this task, when only five trials a day were given, revealed similar high
reliabilities with the test-retest correlation between performance on successive
days averaging r = 0.88.49 In addition to these attributes, the task is
captivating to the subject and sustains his interest and motivation at a high
level.

35 Spoke Task.

This task requires sequential tapping between a central target and 32
sequentially numbered targets arranged in a circle around the central target.Sl
Adept performance on this task calls for accurate aiming, rapid arm movements,
and good hand-eye coordination. The dependent variables on this task are the
time to completion (which is less than one minute) and the number of errors. In
our version of this task, the subject uses a colored marker vather than a stylus
so that errors are clearly defined.

This particular tasl has not been used in studies concerned with the
effects of mild stressors, but another version of this task, in which the
surrounding 32 targets are numbered randomly, has been shown to be sensitive to
motion environments.?? We used the sequential version of this task rather than
the randomly numbered version because test-retest reliabilities are considerably
higher for this form and exceed r = 0.80 between successive days.51 We have
also obgserved test-retest reliabilities in this range.

Cognitive Performance Tasks Included in Test Battery

The cognitive tasks were all administered on a TR5-80 Model ILI micro-
computer. In addition to evaluating an array of cognitive abilities, several of
the tasks also measured reaction time, a psychomotor function.

1. Sternberg Memory Scanning Task

In this task the subject is asked to memorize a short list of digits, which
remains on the microcomputer screen for one second. This is followed by the
presentation of a single digit, and the subject's task is to indicate whether
this test digit is part of the set previously wemorized. The subject 1is
instructed to respond as quickly as possible by pressing the key marked "YES" or
the key marked "NO" on the microcomputer keyboard. The time that elapses
between presentation of the test digit and the subject's response is measured.
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Sternberg found that mean reaction time is an increasing function of the
number of digits that were originally presented (set size).”3 The slope of this
function was about 38 msec per item and was not affected by whether the test
stimulus was part of the original set (positive trials) or not (negative
trials). However, at each set size, negative trials took about 50 msec longer
than positive trials.

On the basis of these observations and related research, Sternberg
developed a model of short term memory, which posits that memory contents are
scanned one item at a time in a serial and exhaustive search.”% 1In addition,
this model maintains that there are a number of distinct mental operations that
occur between the presentation of the test stimulus and the subject's response.
The nature of a subject's performance can be used to infer which mental
operations are affected by particular experimental manipulations. In the
present study, subjects were presented with set sizes of | to 4 digits. There
were 20 trials at each set size, half were positive trials and half were
negative. Positive and negative trials were presented in a predetermined random
order; on any one trial, the particular digits were randomly selected by the
computer. Reaction times were measured, and both the slope and intercept of the
function relating mean reaction time to set size were computed for each subject
by the method of least squares.

Previous research has shown that performance on this task is sensitive to
alcohol,55 aging,56 and methylmercury exposure in the workplace.57 Furthermore,
there is a voluminous literature relating mild environmental stressors to
reaction times,58 which this task also measures. However, studies of mild
undernutrition or specific nutrient deficiencies are not encountered in the
reaction time literature.

Performance on the Sternberg memory scanning task has also been examined
for its stability over repeated sessions. 9 The test-retest reliabilities of
the mean reaction times were generally greater than r = (.70, but the
reliabilities of the slopes were negligible. This low test-retest reliability
may be due to the small number of trials at each set size that were employed by

these researchers.

In our previous research with this task we found a somewhat higher pattern
of correlations over test sessions.%? The average correlation for the slope of
the function relating set size to reaction time between seven successive
sessions was r = 0.28 and for the intercept r = 0.78.

2. Grammatical Reasoning Test

This is a verbal reasoning task in which the subject has to indicate
whether a simple sentence describing the order of a pair of letters is true or
false.60 For example, "B follows A ——- BA'". The correct answer to this sentence
would be "false." Baddeley (1968) has shown that performance on this task
correlates +0.59 with performance on the British Army verbal intelligence test
and suggests that it can be used as an index of "higher mental processing
ability.”61 In our version of the task, sentences were constructed based on the
32 possible combinations of the following five conditions: (1) Positive or
negative, (2) Active or passive, (3) Precedes or follows, (4) A or B mentioned
first, (5) Letter pair AB or BA. Each sentence was displayed on the micro-
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computer screen until the subject responded by pressing the key marked "TRUE" or
the key marked "FALSE." This was immediately followed by the next sentence.

The sentences were presented in a random order. The subject was allowed 90
seconds to respond to as many sentences as he could. The number of correct and
incorrect responses was recorded, as was the reaction times timed from the onset
of the sentence on the microcomputer screen.

Performance on this task is sensitive to a number of stressors including
nitrogen narcosis®? and the demands of performing a supplementary task such as
driving a car (Brown, Tickner & Simmonds cited in Baddeley, 1968).60 performance
is not sensitive to loud white noise®0 or to carbon dioxide inhalation,®3

The grammatical reasoning task is also appropriate for use in repeated
measures e:«cperiments.‘f”LI These investigators have shown that mean performance
shows a small linear increase over repeated testing and that intertrial
correlations tended to remain high and constant after four test sessions. In
our previous work with this task we have observed an average test-retest
correlation of r = 0.72 over seven successive weeks,

3. Digit Symbol Substitution Test (DSST)

The Digit Symbol Substitution Test is a component of the Wechsler Adult
Intelligence Scale.f2 It is usually administered as a paper and pencil task,
where each of the digits 1 through 9 is paired with a different symbol and the
subject's task is to draw the symbol appropriate for each digit below that digit
on a sheet of paper. The computerized version is analogous; the subject's task
is to use the numeric keypad on the microcomputer to duplicate a pattern
displayed under each digit at the top of the video screen (see Mcleod,
Griffiths, Bigelow & Yingling, 1982 for a complete description of the
computerized version of this task).6

The DSST is a speed test and is regarded as an index of associative
ability., It has been widely used to assess performance following the admini-
stration of pharmacological agents.67 The limited research that has been
conducted with the computerized version of the task has shown a dose-related
decrement in DSST performance following administration of pentobarbital,86

The reliability of the paper and pencil version is r = 0.88.6% Ppublished
reliability of the computerized version of this task is lacking, but in our
laboratory study the average test-retest reliability of this task on seven
successive weeks was r = 0,87.%49

4, Wechsler Digit Span Forward

The digit span test is a component of the Wechsler Adult Intelligence Scale
and is widely employed as an index of short—term memory capacity.65 In the
standard version of this task, a series of digits is read to the subject at the
rate of one digit per second, with the inflection of the examiner's voice '
dropping at the last digit as a signal to the subject to respond. The list of
digits begins at a length of three and increases by one digit until the subject
gives incorrect responses on two trials at the same digit span. In our
computerized version of this task, the digits were presented at the rate of one
per second on the microcomputer screen and remained on the screen for one
second. After the last digit, a series of question marks appeared on the
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screen, and the subject was required to press the keys corresponding to the
digits that had been displayed, in the order in which they had been displayed.
When the subject made an error, that length digit span was repeated. If the
subject made a second error at that list length, the task was terminated. A
computerized version of the Wechsler Digit Span test was used by Sheehy, Kamon
and Kiser (1982) to test the effects of carbon dioxide inhalation on human
performance.63 Although digit span was not affected by COy inhalation, a number
of studies have shown that the standard form of this task is sensitive to
circadian factors.®2,68 Information on the sensitivity of this task to mild
nutritional deficiencies is lacking, but there is voluminous literature relating
performance on this task to a variety of neuropsychological disorders (e.g.
Filskov & Boll, 1981).%4% 1n addition, this test is widely used in behavioral
toxicology studies (e.g. Hanninin, 1974),69

The reliability of the standard form of this task was established by
correlating performance on digit span forward with performance on digit span
backwards and is r = 0.71.69 A more extensive test series with a much lengthier
version of this task found the test-retest reliability to be r = 0.58 between
days one and two and that with more extensive testing the correlation between
performance on this task on successive days reaches 0.85.

5. Mental Addition

In this task the subject was required to verify whether a sum of the form p
+ g = m, where m < 10, was correct or incorrect. The equation was displayed
on the microcomputer screen, and the subject's task was to press the key
labelled "TRUE" or "FALSE" as quickly as he could. There were 45 true
equations. A set of 45 false equations was generated by adding +1 or -1 to
the correct sum of the 45 true equations. Plus 1 was added to 23 of the sums
and minus 1 to the other 22. The sequence of problems presented to the
subject was randomly generated by the computer with the constraint that 50%
were from the "false" set. Task duration was 2 minutes, and reaction times
and the number of correct and incorrect responses were recorded.

Simple mathematical tasks are widely used to assess performance.71
Arithmetic ability tests are incorporated into neuropsychological test
batteries’? and are also sensitive to motion’3 and hyperbaria.

Problems that are much more difficult to solve are generally used in per-—

formance batteries (e.g. Seales et al, 1980).71 Our reasons for using this
type of simple addition problem were twofold. Firstly, this type of
verification task has been widely used in research concerned with determining
the nature of the cognitive processes underlying mental addition.’?® This body
of research would allow us to relate the nature of a possible deficit in the
MRE group to underlying cognitive processes. Secondly, the last task used in
this battery (see below) is a modification of this task, which requires the
subject to use the well-learned code for the months of the year (i.e.
January = 1, February = 2, etc.) to perform the same arithmetic verification
task. Comparison of performance on the two versions of the task could again
be used to isolate the process involved, if the MRE group showed a deficit on
one of the tasks and not the other.
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Paper and pencil versions of simple arithmetic tasks show very high test-
retest reliability with correlations above r = 0.90 reported between
performance on days 1 and 2,71 In the computerized version of this simple
arithmetic verification task we have observed that test-retest reliabilities
are also quite high in a group of students. The average correlation between
seven successive trials on this task was r = 0.72.%%

6. Mental Addition with Coding

As previously mentioned, this task used the same set of mental addition
problems used in the preceding task, with the exception that months of the
year rather than numbers were used as stimuli and that the test lasted four
minutes rather than two. 1In all other respects the task was presented in the
same manner and with the same parameters as the mental addition task. The
actual task was a modified version of a task used by Hunt and his colleagues
to study the relationship between verbal ability and information processing
tasks.’6 Similar mental addition verification tasks are employed to
understand the way different notational systems are interpreted by people and
how they are used symbolically to map the world.’’ This particular task has
not been used in previous research to study how unusual environments or mild
stressors affect performance,

In our previous work with this task we have found it to be very reliable,
with test-retest correlations which average r = 0.89 between seven successive
sessions administered a week apart.4

Table 57 is a synopsis of the characteristics of the nine tasks that
comprised the performance test battery.

3. Results and Discussion

General Comment on Data Analysis

Performance on the psychomotor and cognitive tasks was measured at four
time points: at the beginning of the study representing baseline (B), after
11 or 12 days (Test 1), 23 or 24 days (Test 2) and 34 days (Test 3). For each
task, measures of performance (group averages) are plotted as a function of
test time. Only subjects for whom we had complete data at all four test
points were included in the statistical analysis of a given task.

Differences between the MRE and control groups were assessed in several
ways. T-tests (significance level = 0.05) were performed to compare average
scores at each time point. 1In addition, we tested for differences between the
groups in the rate at which their performance changed over time. If diet had
any systematic effect on performance, then the groups' performance should
diverge over time. T-tests were performed to test for the difference between
groups in linear trend (straight-line increase or decrease) and quadratic
trend (U-shaped curvature).*

*STATISTICAL NOTE: These t—tests are equivalent to the interaction F-tests in

a trend analysis.
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TABLE 57.
Task Len
Ball Pipe 1
Air Combat 11
Maneuvering
Spoke Task 1

Sternberg Memory
Scanning Task

Baddeley Grammatical
Reasoning Task

Digit Symbol
Substitution

Wechsler Digit
Span Forward

Mental Addition

Mental Addition
with Coding

s

1.5

.5

Tasks Used in Performance Test Battery.

gth

min

min

min

min

min

min

min

min

min

Functions Tested

Speed of arm,
hand movements
eye-hand coordi-
nation

Compensatory
racking, eye-

hand coordination

Aiming, eye—hand
coordination

Short-term memory
scanning rate,
reaction time

Reasoning ability

Associative ability

Short—term memory

capacity

Simple math skill

Complex coding
plus math skill

135

Reliability
r = 0.74
r = 0.88
r = 0.80
slope
r = 0.28
intercept
7 = 0078
Fos 0572
r = 0.87
r =0.36
Bi= 072
r = 0.89

Performance
Sensitive to
Starvation, Pro-
longed semi-
starvation

Not established

Similar task
sensitive to
motion, brain
damage

Alcohol, aging,
methylmercury
exposure, RT
component
sensitive to a
broad range of
mild stressors

Nitrogen
narcosis, Per-—
forming a sup-
plementary task

Pharmacological
agents, brain
damage

Time of day,
methylmercury
exposure

Motion, hyper-
baria, neuro-

psychological

disorders

Not established



Psychomotor Tasks

1. Ball-Pipe Task

The measure of a subject's performance on the ball pipe-task was the
number of times the subject passed the ball-bearing through the pipe. Group
averages at each test point are plotted in Figure 29. Comparisons between
groups at any test point revealed no significant differences. In addition,
the groups did not differ statistically in terms of linear and guadratic
trends in performance. Thus, performance on the ball-pipe task was not
affected by diet.

2. Air Combat Maneuvering

Each subject's five scores (number of targets hit) in the Air Combat
Maneuvering game were summed to generate a single score at each test point.
The group averages of these scores are plotted as a function of test time in
Figure 30. The averages did not differ significantly at any test point, but
the linear trend (slope) was steeper for the MRE group (linear t(55) = 2,45,
p < 0.05). Thus, the MRE group improved more rapidly in performance than the
control group. This difference is most pronounced early in the study and is
unlikely related to diet.

3. Spoke Task

Performance on the Spoke Task was represented by two measures: the time
to complete the task and the number of errors (responses outside the target
areas), Figure 31 shows the average time to completion for each group at each
test point. The differences at any test point were not significant. Figure
32 shows that the control group tended to make more errors than the MRE group
(slgnificant differemees for Test 2, t(55) = 1.9, p = 0v055 and Tesp 3
t(55) = B.61, p < 0.08]; bub the grewps did not difffer s ignificantly &n lineas
or gquadratic trends in performance.

Since the control group tended to perform less accurately than the MRE
group, the similarity of the groups in their average completion times needs to
be reconsidered. The control group might have taken longer to complete the
task than the MRE group if it had allowed itself fewer errors. To check on
this possibility, the completion times were compared while statistically
controlling (by multiple regression) for the influence of accuracy on
completion time. No significant differences in completion times emerged, even
after this adjustment procedure.

Cognitive Tasks

1. Sternberg Memory Scanning Task (SMST)

Performance on the SMST is characterized by low error rates and a linear
increase in reaction time as set size increases.”% 1In the present study both
groups made few incorrect responses {less than 4%) and the error rate did not
differ between groups at any test point. In order to examine the relationship
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Figure 29, Mean Number of Passes on the Ball-Pipe Task.
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Figure 31. Mean Time to Complete Spoke Task.
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Figure 32. Mean Number of Errors on Spoke Task.
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between reaction time (RT) and set size, linear functions were fit to each
subject's data at each test point by the method of least squares. The average
slopes and intercepts for all subjects are presented in the top half of Table
58. At each test point, the intercepts of the MRE group are significantly
lower than those of the control group, indicating that they were responding
faster. The slopes of these functions, which are thought to reflect how long
it takes to scan the contents of short term memory, do not differ
significantly at any test point, but the trends of the slopes over time do
differ between the two groups. The slope of the MRE group decreases (i.e.
improves) over time whereas the control group's slope does not (linear t(53)
= 2.12, p < 0.05). A closer examination of the control group's performance
reveals that at baseline their slope was lower than at any test point. This
low value at baseline resulted from the performance of several individuals
with negative slopes. A decreasing linear relationship between RT and set
size is anomalous in terms the cognitive models proposed to underlie
performance on the SMST. Therefore these cases were excluded, and average
slopes and intercepts were recomputed based on only those subjects for whom
the slope at all test points was positive. This selection criterion resulted
in the elimination of five subjects from the MRE group and eleven from the
control group.

The slopes and intercepts for the subjects in both groups who showed the
typical pattern of responding to this task are shown in the lower half of
Table 58. A comparison of the intercepts in the top and bottom halves of
Table 58 shows that the effect of excluding subjects with atypical data was to
render the performance of the two groups more similar. Figure 33 shows the
complete function relating RT to set size for each group at each test point,
and Figure 34 shows the average RT's over time, pooled across set size. The
slope of the control group at baseline is now 80 instead of 50 (see Table 58),
and while the MRE group still shows a decrease 1in slope over time and the
control group does not, the difference in linear trend is not significant. A
comparison of slopes at each time point shows that only the slopes at the last
test point (Test 3) differ significantly (t(37) = 2.24, p < 0.05). This
difference indicates a somewhat faster rate of memory scanning by the MRE
group at the end of the test. The intercepts do not differ at any time point
despite consistently shorter RT's by the MRE group, nor do the groups differ
in terms of changes in the intercepts over time.

Overall, the results from the SMST show clearly that diet had no effect
on average RT. Whatever differences exist in average RT between the control
and MRE groups are evident at baseline and remain consistent throughout the
test. The reason for the somewhat better performance of the MRE group is not
readily apparent, but motivational factors have been shown to affect the speed
of response on this task.’8 Different motivational levels may also account
for the differences in the average slopes of the set size function at Test 3.
The single, most important conclusion, however, is that prolonged feeding of
the MRE does not have any detrimental effects on memory scanning or reaction
time.
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TABLE 58.

BASELINE

TIME 1

TIME 2

TIME 3

BASELINE

TIME 1

TIME 2

KIME 3

Average Slopes and Intercepts in SMST Based on All Subjects

(Top) and Subjects with Positive Slopes (Bottom).

SLOPE (MSEC)
MRE CONTROL
(N=27) (N=28)

74 50
71 81
63 72
63 80

SLOPE (MSEC)
MRE CONTROL
(N=22) (N=17)

80 85
7l 93
69 82
64 89
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INTERCEPT (MSEC)

MRE CONTROL
626 822
474 604
489 644
494 584

INTERCEPT (MSEC)

MRE CONTROL
608 690
472 528
478 566
504 533
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2. Baddeley Grammatical Reasoning Task

Figure 35 presents the average percent of problems answered correctly on
the Baddeley test for each group as a function of time of test. These results
are based on data pooled over all trials (those requiring '"true" or "false" as
a correct response). While the figure shows that the control group performed
somewhat better than the MRE group throughout the test, the differences were
not statistically significant. The improvement in performance was small over
time and similar for both groups. Thus, diet did not affect performance on
this task. The troops found this task to be a difficult one. Fifty percent
correct represents chance performance on this task, and the overall average
percentage correct was approximately 70%. Although reaction times were
recorded during this task, they are not reported here, since many subjects
performed near chance level. With such high error rates, the reaction times,
even on those trials where correct responses were made, are unlikely to
represent a meaningful measure of cognitive processing.

Despite our best efforts to ensure that the troops would understand this
task and the absence of reported difficulties with this task with military
populations, it became apparent during testing that many individuals did not
understand what 'precedes" means and the task became impossible for them.

3. Digit Symbol Substitution Task

During the administration of this task some subjects had a tendency to
rest their hand on the numeric keypad and inadvertently depress one of the
keys. Under these circumstances the correct responses were not recorded by
the computer and some subjects had scores of less than 50% correct at some
test. points. These low scores were not characteristic of either group or of
the same individuals at other test points. To deal with this problem, a cut-
off of 50% at any test point was used to exclude subjects from the analysis.
Two subjects were lost from each group.

Figure 36 shows the average percent correct on this task for each group
at each time point. The averages do not differ significantly at baseline and
at the first two test points, but differ at the last point (t(51) = 2.02, p =
0.049). Trend analyses reveal no difference in linear trend, but a difference
in quadratic trend (t(53) = 2.56, p < 0.05). This difference most likely
reflects the downturn and subsequent upturn in the performance of the control
group at Tests 2 and 3, compared to the downturn in the MRE group's
performance at Test 3. The magnitude of this effect, however, appears slight.

Overall, the results suggest no clearly interpretable differences between
groups in performance on the DSST.

4, Wechsler-Digit Span Test

At each session, the maximum number of digits that each subject could
recall without two consecutive errors was recorded. The average digit span 1is
plotted in Figure 37 for each group at each test point. While the average
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performance by the MRE group is somewhat higher than that of the control
group, the differences are not significant. There is no indication of a
difference between the groups in rate of improvement.

5, Mental Addition

As expected, the average percent correct on the simple mental addition
task at each time point by both groups was high (in excess of 98%) and
remained stable across the four test points.

Figure 38 displays the average reaction times for both groups for correct
responses on this task., It is apparent that the MRE group responded faster
than the control group. The group difference in reaction time was not signif-
icant during baseline testing but was significant at the three test points
(t(55) = 2.59, 2.09, 2.34, for Ti, T2, T3, p < 0.05). However, the two groups
showed a very similar pattern of improvement on this task over time and
neither the linear nor the quadratic components of the trend differed between
the groups. Although it is tempting to attribute the consistently better
performance of the MRE group to their diet, the fact that the groups showed
the same pattern of change over time and the MRE group began the study
responding faster argues against this interpretation. Superior reaction time
performance by the MRE group was also seen on the Sternberg Memory Scanning
Task.

6. Mental Addition with Coding

The average percent correct on this task at each test point for the two
groups was slightly above 80% correct during baseline testing and reached
approximately 90% during the field tests. The percent correct did not differ
between groups at any time point, nor were there differences in linear or
guadratic trends.

Figure 39 displays the average reaction times for both groups for correct
responses on this mental addition with coding task. At each test peint, the
MRE group responded faster than the control group. This difference exceeded
0.5 sec but was not statistically significant. The two groups showed a
similar pattern of improvement over time in the speed with which they
responded to these problems, and neither the linear nor the quadratic
components of the trend differed.

The group differences in reaction time fail to reach significance on
account of large within group variability. The standard errors of the mean
are approximately 350 msec for both groups. In addition, the distribution of
reaction times was skewed towards long reaction times. However, even when the
influence of long reaction time is reduced by analyzing median reaction times
or geometric means (means of log RT's), the group differences in reaction
times are still not statistically significant.
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7. Body Weight Loss and Performance

The overriding reason for evaluating cognitive and psychomotor per-
formance during this field test was to specify whether deficits occur if the
troops failed to eat the ration in sufficient quantity. We have already
reported that the MRE group lost significantly more weight during the field
test (Chapters 3 and 7). In these chapters we document in detail the failure
to detect performance deficits in the MRE company relative to the control
group.

Within the MRE company, body weight loss ranged from 0% to 11%. It is
possible that performance deficits were masked by the troops whose weight loss
was minimal. To evaluate this possibility we compared the performance scores
within the MRE company of the troops who lost the most weight with those who
lost the least. A subject was included in the low weight loss group if his
percentage body weight loss at the end of the study was less than 5%. The
high weight loss group was composed of the troops who lost 7% or more of their
initial body weight. These cut—offs resulted in two groups of eight subjects.

The analyses performed in comparing the MRE group to the control group
were repeated on the two weight loss groups. There were no systematic or
statistically significant differences on any of the measures of cognitive and
psychomotor performance tasks. Thus, even this secondary analysis fails to
uncover any performance deficits in the MRE subjects who lost the most weight
during the course of the study.

The performance measures and their patterns over time clearly indicate
that troops fed the MRE as their sole source of food were not compromised in
any detectable way during the course of this field test. 1In fact, although
they were few in number, any group differences on these measures of cognitive
and psychomotor performance almost always favored the MRE group. In many
instances they began the study with better performance scores than the control
group and on those few measures that showed a differential pattern of change
over time, it was the MRE group that showed a more rapid rate of improvement.

These data suggest that the MRE company perceived the prolonged feeding
study as a challenge and, to the extent that performance on this test battery
is sensitive to motivational factors (e.g. Franklin & Okada, 1983), 78 the MRE
company appears to have been more motivated. There are two troubling aspects
of this interpretation. Firstly, our subjective impression of all the troops
participating in the performance testing is that they were uniformly highly
motivated to perform well. We had to actively discourage them from watching
their peers being tested and comparing scores, particularly when their NCO's
or CO was involved. They were not disinterested or bored troops going through
the motions. Secondly, our systematic measures of mood and morale did not
reveal any differences between the two companies during the course of the
study. This lack of difference does not preclude a motivational explanation
for those instances where the MRE group performed at a higher level than the
control company, but it does make such an interpretation less compelling.
Alternatively, it is possible that the volunteers from the MRE company were a
brighter, more able group of troops to begin with. Certainly the fact that
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most differences that were observed began with baseline testing at Schofield
Barracks before the troops went to the field supports this explanation. In
addition, there is a growing literature which shows that performance on the
type of information processing tasks used in this test battery correlate very
highly with verbal ability.76 Whichever explanation turns out to be correct,
the important conclusion to be drawn within the context of the present study
is that troops fed the MRE as their sole source of food for 34 days did not
show a decrement in cognitive and psychomotor performance relative to troops
fed an A ration breakfast, an MRE lunch and an A ration dinner, despite the
fact that they lost significantly more weight during the course of the study.
Further support for this conclusion derives from the observation that within
the MRE company the troops wno lost more than 7% of their initial body weight
did not differ on these performance measures from the troops who lost less
than 5%.
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Appendix B. Environmental Symptoms Questionnaire
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APPENDIX p

ENVIRONMENTAL SYMPTOMS QUESTIONNAIRE

US Army Research Institute of Environmental Medicine, Natick, MA (1760

INDIVIDUAL: TIME:

O 00 N Y B W N e
. 3 K

(=
o
.

11.
12.
13.
14,
15.
16.
17.
18.
19.
20.
e
22
23.
24,
25.
26.
27.
23.
29.
30.
3
32.

INSTRUCTIONS: Circle each item separately to indi-
cate whether you DO or DO NOT have the symptom at
this moment. PLEASE READ EACH ITEM

CAREFULLY.

I feel lightheaded

I have a headache.

. I feel sinus pressure
. I feel dizzy
. I feel faint

. My vision is dim

My coordination is off

. I'm short of breath .

It's hard to breathe .

It hurts to breathe .

My heart is beating fast

My heart is pounding

I have chest pains

I have chest pressure

My hands are shaking or trembling
I have muscle cramps

I have stomach cramps .

My muscles feel tight or stiff

I feel weak

My legs or feet ache

My hands, arms or shoulders ache
My back aches.

I have a stornach ache

I feel sick to my stomach (nauseous) .
I have gas pressure ,

I have diarrhea

I'm constipated

I have to urinate MORE than usual
I have to urinate LESS than usual
1 feel warm

I feel feverish

My feet are sweaty
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Appendix C. Nutritional Standards for Operational Rations
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Appendix C

Nutritional Standards for Packaged Operational and Restricted Rations (a)

Individual
Operational Restricted

Nutrient Unit Rations Rations(b)
Energy Kcal 3600 1100-1500
Protein gm 100 50-70
Carbohydrate gm 44() 100-200
Fat gm 160 (max ) 50-70
Vitamin A mcg RE 1000 500
Vitamin D mcq ’ 10 5]
Vitamin E mg TE 10 5
Ascorbic Acid mg 60 30
Thiamin mg 1.8 1.0
Riboflavin mg 2012 Ll
Niacin mg NE 24 13
Vitamin B6 mg AL il
Folacin mcq 400 200
Vitamin B12 mcg 3 1.5
Calcium mq 800 400
Phosphorus mg 800 400
Magnesium mg 400 200
Iron mg 18 9
Zinc mg 15 T.85
Sodium mg 5000-7000(c) 2500-3500(c)
Potassium mg 1875-5625 950-2800

(a) Values are minimal standards at time of consumption unless shown as
a range or a maximum level.

(b) For use under certain operational scenarios such as long range patrol,
assault and reconnaissance when troops are required to subsist for
short periods (up to 10 days) on an energy restricted ration.

(c) Not including added salt packets.
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Appendix D. Mean Daily Intake of Energy and Nutrients (Combined Method):
by Weight and Percent NSOR for Each Subject
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dean Daily Intake of Eneryy and Nutrients (Combined Method):
By Weight and Percent ¥SOR for Each Subject in the Experimental Group
NSGR is the Nutritional Standards for Operational Rations

Subject: 1

| Period

=4 ;

] ISept. JSept. |Sept. |Sepr.

|Total | 2=-4 | 9-11 j15-17 |25-2¢6
Y 18

| 1 i + {

| Mean | Mean | Mean | Mean | HMHean |
|IntakelIintakejlIntake|Intake|Intake]
) ]

— — o Gvme Same o)

S W it Gaiter Tt Smmm S mams S

DA { 4 + } !
PROTEIN, g 74 84| 76| 56/ 811
| . i i -4 i {
| PROTEIN, % NSOR 74 84| 76| 56 81|
o= = { 1 |
IFAT, g 92] 891 97| T5 112
| ——= } i + 1 |
|FAT, % NSOR 571 56 61] 47 70
1 1

|
I
{ + i |
203} 199) 2081 172] 247
1 ] _I_
I
l

P

|_
ICARBOHYDRATES, 4
I

. R T l
|CARBOHYDEATES, % NSOR 46| 45) 47| 39 56 |
| 1 + 1 i
ICALORIES 19311 1834y 2C13}) 1£89 23181
1 , } i 1 ! I
|CALORIES, % NSOR 54§ 54| 56 | 44 6l
e 1 4 4 + |
|CALCIUH, mg 489} 538] 527 339 584 |
| : } 1 + 1 |
[CALCIUM, % NSOR 61} 67| 66 | 42j 731
i = i i { } - |
| PEHOSPHORTS, mng 1149) 12841 1140) 859] 1395}

(] 1 1 1 l

i
| PHOSPHORUS, % NSOR

| 1 T
1444 160] 1431  107{ 174
l [l 1 1

1
¥ 1
|IRON, mg 11} 12} T4y 81 13)
| : y + ¥ |
|IRON, ¥ NSOR 61| 67| 63 87} 714
i i { 1 g i
{SO0DIUN, mg 4484 4539] 4744) 3097] 6089)
| 4 1 1 +
jSODIUM, % NSOR 75§ 76| 79 521 101}
] 1
4

|
|POTASSIUN, mg

t 1 <t |
1721} 1850] 1738] 1403] 1979}
| 3 1 1 1

[ ¥ T ¥
|POTASSIUN, % NSOR 46| 49 46| 374 53]
| \ t + 1 } |
|HAGNESIUY, ny 207} 201) 207} 190} 242
|- + & + } i
|MAGNESIUM, % NSOK 524 50} 52| 47| 69|

1 { + i
5553) 4793| 58971 4784} 7330

e i R R il I I e o N B e e (PO R RN Uy SR U RIS S S S S T

|
) TOTAL VIT. A, IU
1

(CONTINUED)
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Yean NDaily Intake of Enerygy and Nutrients (Ccmbined HMethod):
By Keight and Percent NSOR for Each Subject in the Experimental Groug
k] » v J a 13
NSOR is the Nutritional Standards for Operational Rations

Subject: 1

I 1
| | Period |
| | : ]
| | }Sept. |S5ept. |Sept. }Sept. |
{ jTotal { 2-4 | 9-11 {15-17 | 25-26 |
i | t 1 + + I
i | dean { HMean ]| Mean | MHecan | Mean |
| {Intake|Intake|Intake|Intake|Intake|
| 1 1 + + 1 i
JTOTAL VIT. A, % NSOR | 167| 1444 177 Tai ] 220
| i i + ¥ 1 |
JVIT. C, nmg I 99| 82} 95 104 122
H 4 i o3 + i i
[VIT. C, % NSOR | 164 1364 158§ 174 202§
| i i + + } i
|THIAMIN, mg i 4.1} 3.9] 4.7} 3.0| 4.9)
| i % t + 1 |
|THIAMIN, % NSOR | 226] 215]) 263 167 274 |
i 4 4 + =1 —+ |
|RIBOFLAVIN, my | 1. 6] 1.7) 1.9] 1.2} 1. 7]
| 4 i 4 + 1 |
{RIBOFLAVIN, % NSCR [ 73} 78| 861 53] 791
l . i t { i } i
JNIACIN, mg | 17.6) 1EL7} 17.6] 15.91 18.3}§
{ } o 1 + i 1
|NIACIN, % NSOR | 731 78} 73} 66} 'y
| 1 i }= 4 T |
[PYRIDOXINE, ng | 2.4 2.3 2.4 1.6 3.5]
| t + : & + i |
|PYRIDOXINE, % NSOR [ 1071 107] 108 711 159§
l 1 } + + f l
|TOTAL FOOD, ¢ l 629] 643 663 | 499] 751
L ]
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“ean Daily Intake of Znergy and Nutrients (Combined Method):
By Weight and Percent N30R for Each Subject in the Experimental Group
NSOR is the Nutritional Standards for Operational Rations

Subject: 2

-

a
| l Period ]
i |— - - i
i | jSept. ]Sert. |Sept. |Sept. |
| |Total } 2-4 | 5-1% |i5-17 }25-26 |
| 1 i | e i
| I Mean | Hean | Mean | Nean | Heah |
| lIntakefIntake|Intake|Intake]Intake]
| | : | [
|PROTEIN, g 67| 6} 69| 68 61]
1 | +- |
| PROTEIN, % NSOR 67i 674 69| 68} 61]
— - t } 4 4 |
|FAT, g 86| 9014 1057 704 Th |
| + i + - !
| FAT, % N30R 54] 56| 66| 41 ) 46|
| : t e I
JCARBOHYDRATES, g 2271 257] 297 T2 161
| | } =4 1 |
JCARBCHYDRATES, % NSOR 52) 581 68} 39| 7]

= 1 A 1 I

| 1
JICALORIES
:CALORIES, % NSOR
:CALCIUM, mg
:CALCIUH, % NSOR
:;EOSPHORUS, mg
:PHOSPHORUS, % NSOR

[} ] il
1949) 2107] 2812)] 1588] 1556
; 1 + : o
514 59 671 4| 43|

i

1 ¥ — L I

491{ 4664 597{  398] 509

i . + } |

61] 58] 751 50§ 64 §

. 4 gy |

1075] 1017} 1277  928] 1081]
| 1 1 i

1 1 i o
134§ 1271 60} 116] 1354
i | ] I

4
o}

| 4 :
|IRON, mg 10 10} 12) 104 9]
| 1 . ! + |
IIRON, % NSOR 58| 56} 65| 581 51|
! i } 4 + i
iS0DIUH, mg 3680) 3638) 43094 3402) 3217
| 1 i 4 + |
|SODIUM, % NSOR 61} 61} 724 571 54 |
i t 1 { =+ i
|POTASSIUN, ng 1662] 17731 1880) 1379] 1592]
| i 1 + i |
|POTASSIUN, % NSOR B} 47} 50§ 37] 82|
i { . 1 T }
|RAGNESIUM, ng 183 1971 204} 156 | 171
| 1 + o} ) i
|MAGNESIUM, % NSCR b6 49] 514 39} 3]
i i

|
VTOTAL VIT. A, IU
1

B e el e T o T e e T Ry Sy SO U R S S M

1 L] - I
6108f 6246] 8261) 34891 65984
i

(CONTLNUED)
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Mean Daily Intake of Energy and Nutrients {Ccmbined Method):
Ry %eight and Percent NSOR for Each Subject in the Experimental Group
NSOR is the Nutritional Standards for Operational Kations

Subject: 2

Period

Sept. |Sept. |Sept. }|Sept.

1
|
|
e |
Total 2-4 | 9-11 1517 | 25-26 |
1 i ] '

|

|

T i i

Mean | Mean | Mean | Mean | Hean
IntakejIntake)Intake]Intake| Intake
Il ]

J

1 +
2081] 105] 198]
i

I
I
|
!
|
|
|
!
|
|
!
!
I
|
!
|

]
|
i
|
H
|
i
1 .
TOTAL VIT. A, % NSOR | 183} 1871
) + 1 + 1 |
VIT. C, myg I 81} 96] 97 38} 97 |
4 : + 1 4 !
VIT. C, % NSOR | 1348]  160f  161j 63] 162
¢ t : 4 : |
THIAMIN, mg | 4.2] 4.1]  5.51 3.1 4.1}
: i | - 1 1
|THIAMIN, % NSOR | 236] 231] 3081 173} 230§
| —4 b 1 pm————p |
IRIBOFLAVIN, ng | 18] 1.8}  2.2] 1.5 1.4
1 ! : 1 + : 1
IRIBOFLAVIN, ¥ NSOR | 80} 80} 1004 70] 65}
| i { { 4 { i
|NIACIN, myg | 15.1) 15.1p 15.9] 15.03 13.8}§
] i 4 } + + i
[NLACIN, % NSOR | 631 63] 66 | 63] 571
l { i 1 1 + {
IPYRIDOXIKE, ng |  2.71  2.9]  3.5] 1.6 2.8}
| { { i + + I
|PYRIDOXINE, % NSOR i 123§ 134} 159] 75] 126
| i { i i 4 ==}
| 611] 646] 706] 587  449]

|TOTAL FOOD, g
i
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Mean Daily Intake of Enerygy and Nutrients (Ccmbined Method):
By Weight and Percent NSOR for Edch Subject in the Experimental Group
NSOR is the Wutritional Standards for Operational Rations

TOTAL VIT. &, IU

Subject: 3

7 1
I | Period ]
l | == ‘ |
| | }Sept. |Sept. |Sept. |Sept. |
| fTotal | 2-4 | 9-11 }15-17 j25-26 |
| i i 4 + i i
| | Bean | Hean | Mean | Hean |} HMean |
| |IntakejIntake|Intake}Intake|Intake]|
| % f F + : |
| PROTEIN, g | 110} 49 1371 117 152
| 4 4 { + 1 |
| PROTEIN, % NSOR | 110 194 137} 117 152§
] i 1 i 1 i |
| FAT, ¢ | 180] 85} 214 ] 196§ 249
I i = 1 1 1 I
{FAT, % NSOR ] 113} 53] 133§ 123 155]
‘ + % o —4 % |
{CARBOHYDRATES, g | 512 213} 562§ 659 664 |
| t i i P } |
|JCARBOHYDRATES, % NSOR| 116} G| 128 1504 151§
| +— t + e t |
|CALORTES | 4110y 1818) U715 873 5497]
| # + # { } |
|CALORI®ES, % NSOE ] 114 501 1311 135 153
' % + + + : |
|CALCIUN, mg | 1069 644 1175) 1143 1439
| t t { ¢ t |
JCALCIDN, % NSOR | 134 80| 147 1434 180
' = : ;- + . |
| PHOSPHORUS, ng | 2261} 1096 2067} 2576 3228]
ey + 1 1 1 | i
|PHOSPHORUS, % NSOR { 283 137} 3084 322] 403
! —+ i t 73 + |
JIRON, mg | 19] 9] 24 21 25
i i 1 } i . 1 o
|IRON, % N3O0R | 108) 47) 136§ 119 138
I i - + + =} |
150DIUM, ng | 6750] 3230} 9310f 66674y 38315]
| } } } } —+ -1
|SODIUN, % NSOR ] 113} 54 155 1114 139
] : : : + + [
JPOTASSIUN, nmy ] 3179 1414) 36061 3480 4733}
| + + + + } |
|POIASSIUM, % NSOR i 85| 38} 96 | 93} 126{
| 1 i } i } |
|{MAGNESTIUN, ng i 380) 158} 418 B29] 584 |
| b } + b { i
|MAGNESIUX, % NSOR | 95§ 39| 104 | 107 146 |
I { 1 4 1 1 I
] |

1

L A s i |
14245 8270 128841 16823) 21950

{CONTINUED)
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Hean Daily Intake of Energy and Nutriemts (Ccmbined Nethod):
By ¥eight and Percent HSOR for Each Subject in the Experimental Group
NSCR is the Nutritional Standards for Operational Rations

Subject: 3

Period

{Sept. |5

| Sejts
Total | 2-4 | 9-11 j15-17 j25-26
F] A ] [
| i L 1
Mean | Mean | Mean | Mean | Mean
IntakejIntake]Intake|Intake|Intake]
{ + + { |
427] 248} 387} 493] 6591
} + 1 =t =}

5
i
- i
9 |Sept. |Sept. |
i
|
|

N IR RN = —

TOTAL VIT. A, % NSOR

r
I
|
|
|
|
|
I
!
I
|

|
{PYRIDOXINE, % NSOR

l -
|TOTAL FOOD, g

L

297] 175} 300} 3406 402
]

) 1

—_———— +

1 { i
jVIT. C, ng | 234 137) 185] 283} 379}
|— ; : + 1 — |
IVIT. C, % NSOR | 389] 228] 308} ul1] 632|
| 4 + 1 : ! |
{THIAMIN, myg {  8.4] 5.2} 8.6f 9.5 11.2j
| ] { 1 + } |
{THIAHIN, % NSOR | 465 2911 475} 526 622}
| 1 } + 1 t i
|RIBOFLAVIN, mg I 2.9] 1.71  3.6] 3.2] 3.5
l — 4= 1 E ! !
|RIBOFLAVIN, % NSOR |  133] 751 160 143 159 4
| : = —+ + + |
ISIACIN, ng | 26.6] 11.9} 30.8§ 30.3] 36.7}
1 1 ; 3 + } j
INIACIN, % NSOR P 111y 50 1281 126 153
| 1 1 } } + |
|PYRIDOXINE, ng | 6.5 3.8] 6.6] 1.5} 8.8]

1 = 3 |

|

}

|

;. i |
11534 4631 1362( 1378} 1540}
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Mean Daily Intake of Eneryy and Nutrients (Ccmbined Method):
By Weilght and Percent NSOR for Each Subject im the Experimental Group

N30R is the Nutritiomal Standards for Ofperacional Rations

Subject: 5
f 1
| | Period |
i | - |
| i {Sept. |Sept. {Sept. |Sept. |
] jTotal | 2-4 | 9-11 1517 | 2526 |
| i i i i i |
| i Mean | Hean | Mean | Hean | Mean |
} jIntake]Intake]Intake|Intake|Intake)
| i = 1 4 + :
| PROTEIN, g | 791 98} 82| 60| 73}
| - 1 % 1 e
IPROTEIN, % NSOR | 791 981 821 60| 734
| = ~3 | : - { |
IFAT, g | 80) 107) 82 60] 68 |
! i 1 + * t |
|FAT, % NSOR | 50§ 671 51) 38 42§
| + 1 1 1 } i
ICARBOHYDRATES, g I 249 352§ 2351 186 2111
i | p—— e —— |
| CARBOHYLRATES, % NSOR] 571 80} 53} 42y 48 )
{— + 1 - i + l
{CALORIES 1 20331 27613 20031 1530} 1744 )
| 1 + + + 1 [
{CALORIES, % NSCR | 561 771 56| 42 48]
| 1 1 i s o ———]
|CALCIUM, ng | 439§ 512% 519} 336] 365
| 1 % 3 4 1 e
JCALCIUHM, % NSOR I 55] 64] 65| 424 46 |
| } + 4 + i |
| PHOSPHORUS , mg bo1092F 14371 1206 794 B52|
{ i : F 1 + I
| PHOSPHORUS, % NSOR i 137} 180} 151} 99 106}
i | } 1 1 + I
|IRON, mg | 11] 13] 121 10} 11
I 4 } t t 1 |
JIRON, % NSOR | 64| 4] 68| 53] 59
| + 3 } i 1 |
| S0DIUN , mg ] 4237) 5131 4232} 3435 4015}
{, ders + t { #+ t |
| SODIUM, % NSOR | FAE 861 711 58] 671
[ 4 + + + ~+ !
|POTASSIUYN, mg b 15121 1640 1558} 1338] 1511}
i } 1 : 1 | I
|[POTASSIUM, % NSOR | 40) By 42 36| 40}
| ] { + { T i
IMAGNESIUM, mg | 172] 204 185 143 148
| f * + ' = a
{MAGNESIUM, % NSOR | 43 51) 46] 36| 37
: : 4 1 + | “
b 2193)  2006) 3240} 1640j 1730

|TOTAL VIT. A, IU
i

(CONTINUED)
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Mean Daily Intake of Eneryy and Nutrients (Ccrbined Method):
By Weight and Percent NSOR for Each Subject in the Experimental Group
NSOR is the Nutritional Standards for Gperational Rations

Subject: 5

=N

Period |

) 1

|Sept. |Sept. |Sept. }Sepr. |

Total | 2-4 | 9-11 |15-17 |25-26 |
1 BN

T e ——— — —

|

|

i

|
| 1 1 4 } i
| Mean | Mean | Hean | MNean | Mean |
]Intake|Intake|Intake|Intake}jIntake|
| - 1 + 1 t |
JTOTAL VIT. A, % NSOR | 66| £0] 97] 49 52|
| t i ( 1 i |
[VETg €, ng | 27) 27} 42| 151 21
| i e 4 ~+ !
JVIT. C, % NSOR | 4y 4y 701 25] 35|
| 1 4 1 + = |
|THIAMIN, mg | 3.0| 3.7} 3.71 2.3) DY
| t : ih = 4 |
|THIAMIN, % NSOR | 1681 206] 205] 125] 118
| 13 i + + -+ ]
|RIBOFLAVIN, mg 1 1. 8] 2. 1] 1.91 1-51 1.6
| 1 = 1 f SR — |
JRIBOFLAVIN, % NSOR | 82) 95| 86 | 69] 74|
| t P + 4 1 )
|INIACIN, my | 17.5] 22.21 17.7} 13.61 16.1]
| ¥ 7 + } i
INIACIN, 7 NSOR | 73] 924 74 57i 671
| + 1 + + 4 |
IPYRIDOXINE, ng | 1.7} Z 1] 2.3 1.0] 1.2
| { i 1 } i |
|PYRIDOXINE, % HNSOR | 771 97] 1051 44 53|
i + t + + 1 |
| TOTAL FOOD, g | 725] 920 744 568 634 |
J

| -
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Mean Daily Intake of Energy and Nutrients (Combined Method):
By Keight and Percent NSOE for Each Subject in the Experimental Group
NSOR is the Nutrritional Standards for Operational Rations

Subject: 6

Period

|Sept. |Sept. |Sept.

otal | 2-4
{ { + 1

ffean | Mean | Hean | Hean |

|Sept.
| 9-11 }15-17 | 25-26
4 i 4

3

tiean

Intake]Intake|Intake|Intake| Intake
1

L
I
I
|
I
|
|
I
|
|
!

e ohe e e ——— —

.
|
|
|
|
i
|
§

t ) 1 i !

PROTEIN, g 38| 724 371 22} 12|
= : i - | |

|PROTEIN, % NSOR 38| 721 371 221 12|
jies } 1 + 1 |

|FAT, g 37] 78] 36| 17] 8

| { 4 + 4 1

IFAT, % NSOR I 23] 49| 22| 104 5

| { { 1 +— t l

I[CARBOHYLRATES, g | 100)  235] 9y | 28] 16 |

| + 1 | - { i

| CARBOHYLRATES, % NSCR| 23} 53] 21} 61 U

| + i | F ) J

[CALORIES |  888] 1934} 849|  351| 184

| 4 1 } + 1 |

|[CALORIES, % NSCR [ 25) 54| 24| 10§ 59

H } + { -~ -+ |

[CALCIUM, mg | 202 378} 246| 83] 51)

| 1 + 4 i } I

|CALCIUN, % NSOF I 25| 47 31 10 6|

1 + = 1 + : I

| PHOSPHORUS, my | 481} 1037} 421} 228 117§

| + y 1 1 — [

| PHOSPHORUS, % NSOR | 60} 130] 53| 281 151

| + 1 + 1 —+ [

JIRON, mg | 61 1] 71 3 24

l 1 i } 1 i |

|[IRON, % NSOR 1 34} 60| 39| 19} 1]

| i } } 1 ) |

|SODIUH, ng | 2274] 3559} 2621| 1610  820]
| =i | 1 * ;
|SODIUM, % NSOR | 38| 59 44 27) 14 |

n 3 1 1 1 4 !

[POTASSIUM, my { 922 17801 914} 559 191]

1 - i 1 ¥ + !

|[POTASSIUM, % NSOR I 25j 7] 24 151 5§

| + % + { { |

| HAGNESIUM, mg I 88 191] 734 48| 18|

[ 1 F + 4 + |

| MAGNESIUM, % NSOR I 22| 48] 18] 124 1 )

[ 1 i 4 { = [

A, IU | 2188] 5640] 884 1500] 0l
b |

{TOTAL VIT.
]

(CONTINUED)
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Yean Daily Invake of Energy and Nutrients (Ccmbined Method):
By Weight and Percent NSOR for Each Subject in the Experimental Group
NSOR is the Nutritional Standards for Operational Rations

Subject: 6

Period

Sept. (Se;t. | Sept.

1Sept. |
Total | 2-4 |} 9-11 15-17 | 25-26
1 ] A 1
¥

{ | T
Mean | Meuan | Mean | Mean | MNean

Intake|Intake|IntakefjIntake|jIntake

I T
| | |
| { l
I l i
| | i
| i |
| i |
| i |
| + 1 + A 1 |
|TOTAL VIT. A, % NSOR | 66| 169] 271 L5} 01
{ 1 t 1 { + |
|VIT. €, mg | 19] 57| 11] 2| 0
| + t + +- + |
|VIT. C, % NSOR I 32] 95 18} 3 0]
| + —t + b + |
ITHIAMIN, mg [ 1.5] 3.0] 1. 8] 0.3] 0.4
| + + + : e + -1
JTHIAMIN, % NSOR | 82| 165) 100 19] 22|
| 1 1 — } t |
|RIBOFLAVIN, mg 1 0.8] T-4] 0.91 0.3} 0-.21
| + + 1 % % |
| RIBOFLAVIN, % NSOR § 351 661 41} 15] 11
i { { 1 | + |
INIACIN, ng 1 8.6} 16.0] 8.9] 4.5} 3.4
| ; i } + + t |
INTACIN, % NSOR I 36 67} 37) 19] 14
| d % 1 i S | |
|PYRIDOXINE, ng | 9] Z.1] C.8] C-3] 0-2]
| { i + + } |
| PYRIDOXINE, % NSOR | 42] 96| 37] 134 11]
I + i + { { |
|TOTAL FOOD, g [ 326 626] 381) 200] 41y
1 —d
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2y

Yean Daily Intake of Enerjy and Hutrients (Ccubined Xetiod):

weiygnt and Percent ASCs for Bach Suoject in the Experiasntal
MS3R 1as the Nutritional Standacds for Cperational Rationg
Subjecr: 7
r e s e e A | e i - I |
! | Period !
i i T3S |

| | jRept. [3ept. |Sept. |Se Ht. }
| JTotail | 2=4 | 9=-11 [ 1517 | 25-20 |
1 | et s +- F————|
i | 4dean |} Hean | Hean | Mean | dean |
| {Intake]IntakejIntakejIntaks|Intake|
I - i + B == -t H
| PROTEIN, | 5] 91| 5 | 35 31
II5= S g + g == e fomm
{PROTEIN, " NSOL | 55} 91} 54| 36| 31
| === = =sh—= i T + T+ = |
|FAT, g | 46] 1] 30] 51 2 24
i === B et - TS A M
[TAT, 4 N303 | 28| 44 15 32 14 §
| == === g B0 T auit i |
[CARBCUYLRATESR, g | 161 291 108 T4 ¥/ 0]
I = S % S & e |
JCARBOHYLDATES, @ WNSCX| 37 66 | 25] ERY 16
| —= === —=th== = a =t i el
ICALORITS N 187w 2fedy €189 11831 603}
== = — == = = f e i
[CALORTES, % S50k | 35 60 20| 331 17
| 1 o —sefies e e e i
[eRLel L, wy i 48 653 253 | 262 B
! —— =i === — 1 f| == |
JCALCIU®, % NSOER | 43] 821 34 13 19
i - - — == 1 + S b el |
| PHOSPHORUS, my i Tu3] 1255 €71] 540 | 350
! - —+ e e |
| PHOSPHORUS, % MNSOR I 93] 157] g4 | 67 49
| = — - i ==t ==
|IRO#, mg i 9 17) 71 7| Y
| 1 it = =i ===
|TRON, % NSOP | 51] 95] 391 36| 25)
| — B oF === |
|S0DIUA, Ry | 2966 =245 2593} 1&£65) 1875
| ==l } i == it =1
] S5OPIUY, ¥ NSG23 I by 89 43 28 31y
| — : t i o e =y
1POTASSIUﬁ, Wy ] 1563 3092{ 1234 518} 731
i = == t e e e e S |
]DOIAJ.IJ’ % NS5CR | 42| 82| 331 24| 19
|- - - === i o = { == |
[MAGYESIUN, my | 1556 SN § 124 110 70|
i— S = e +- IR |
IMAGNESTIUY, % N50Z I 39 73] 31 274 174
! - —4 i f— e
fTOTAL VIT, A, In | 231y 42131 1763 1’701 1523
| - = i —_————d

(CORTINDELD)
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Mean Daily Intake of Fnergy and Nutrients (Combined Method):
By Weight and Percent NSOR for Each Subject in the Experimental sroup
NSOR is the Nutritional Standards for QOjperational Rations

Subject: 7
r I
] | Period |
| | - |
| | |Sept. |Sepr. |Sept. |[Sept. |
| {Total } 2-4 | 9-11 |15*17 125—26 |
| 1 + o 5 t |
| } dean | Hean | WBean )} MHean | Hean |
| |Intake|1ntake|IntakellntakelIntake]
| } 1 i
|TOTAL VIT. A, % NSOR | 68] 126| 531 u1| 46 |
| 4 { + 1 t |
|VIT. C, mg | 33| 77 29} 101} 5]
| i 1 1 + 1 |
{VIT. C, % NSOR l 54 128] 481 174 8}
I { 1 + + % i
|THIAMIN, mg i 2. 1] 3.6} 1.9] 1. 4] 1a1]
I i } t + |
JTHIAMIN, % NSCE | 1171 201] 106 | 80| 64 |
| 2] 1 == | } |
JRIBOFLAVIN, mg | 1.3]| 1.9} 1. 2] 1.0} 0.8]
| + 1 1 + { i
|RIBOFLAVIN, % NSCR I 58] 88} 55] 47) 36}
1 1 1 i 1 + 1
JNIACIN, ng ] 12.9) 21.0} 13.2] £€.31 2]
| 1 { { sh i |
JNIACIN, % NSOR I 54| 87} 55| 34 30}
| } 1 1 + t |
JPYRIDOXINE, my i 1. 31 2.7} P 0.5} 0.5]
| + + 1 el 4 |
|PYRIDOXINE, % NSOR | 59} 121§ 54 24| 24 §
f i i i 1 { |
] 494} §12§ 383 350§ 249
}

| TOTAL FOOD, g
1
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Mean Daily Intake of Energy and Nutrients (Ccmkined Method):
By Weight and Percent NSOR for Each Subject in the Experimental Groug
NSOR is the Nutritional Standards for Operational Rations

Subject: 8

r = ]
| | Period |
| | - |
| | jSept. |Sept. ]Sept-. }|Sept. |
| |Total | 2-4 § 9-11 |15-17 | 25-26 |
| | t } + + I
| { #fiean | Hean | HMean | Hean | Mean |
| IIntake|IntakejIntake|Intake|Intake|
| 4 3 + = t i
|PROTEIN, g 1 781 116] 651 60| 701
[ 1 1 i 4= 1 |
| PROTEIN, % NSOR | 78§ 1164 65| 60| 70|
| 1 | i 1 =+ |
|FAT, g i 104 149} 90} 83} 90|
! { t i 1 i |
|FAT, % NSOR | 65} 93] 56] 52| 56|
| + 1 t 4 1 |
ICARBOHYDRATIES, g | 207 327 1724 130§ 194 |
j—— 4 i ) -+ + |
ICARBOHYDRATES, % NSOR| u47] T4) 35| 29| 44|
l i i + t 1 i
ICALORIES { 2075} 3108f 1756] 1504} 1861|
I + 1 1 R } |
|CALORIES, % NSCR | 58} 86| 49§ 4219 52|
| } } 1 =4 : [
ICALCIUM, mg | 667) 105u4] 517] 575] 447
| 1 1 } + ) |
JCALCIUH, % NSOQOR | 83| 132} 65] 721 56|
i i = t s + i
| PHOSPHORUS, myg | 1363} 1985] 1656] 1233} 1070}
| + i 1 i + |
{ PHOSPHORUS, % HNSOR | 170 249} 132] 154 134
| t } 4 + + |
|TRON, mng i 13] 21} 101 10} 12
| f 4 t i i |
JTRON, % NSOR | 72 115] 53] 53] 65 |
== } + + i i |
| SODIUH, mg | 4989 7186 #4163 4#15] 3796
[ = 4 1 1 : |
|SODION, # HNSOR ] B3] 1201 69 T4 63
i 1 +- 1 . ~} l
|IPOTASSIUN, nmg | 2161} 35343 1656 1419 1973}
| + i 1 + i |
|POTASSIUM, % NSOR | 58| 94| uy | 38 53]
I 1 } } % i |
{MAGNESIUM, mg | h4 355] 206 | 166 2501
| i 1 ' 1 t =
| MAGNESIUMN, % NSOR | 61} 89] 52| 42] 62]
l t i 1 + 1 |
I TOTAL VIT. A, IO 1 7603 118043 7620 54331 4530]
[ — A

{CONTINUED)
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Mean Daily Intake of Eneryy and Nutrients (Ccmbined Method):
By Weiqght and Percent NSOR for Each Subject in the Experimenctal Group
NSOR is the Nutritional Standards for Operaticnal Rations

Subject: 8
r - |
i ) Period i
[ | . -1
| i }Sept. |Sept. ]Sept. |Sept. |
I |Total | 2-4 | 9-11 [15-17 |25-26 |
l | 1 + = + |
| | Hean | Hean | Mean | Hean | Hean |
| ]IntakejIntake]Intake)Intake]Intake]
| { } t + i i
JTOTAL VIT. A, % NSGR | 2289 354 229 163] 136
{ —= { 4 1 { i |
(ITTh €5 05 | 128) 212] 120 921 67|
| * i - s M
|VIT. C, % NSOR | 2131 353} 201}  153] 111
|- t i 1 + ==k i
ITHIAMIN, nyg I 5.0] 7.4 4.8 4,14 3.0]
| — 1 1 + + + i
|THIAMIN, % NSOR | 2774 0104 265 | 229 169
| 1 + 1 i |
{RIBOFLAVIN, mg | 1= 8i 2-8] 1.6 1-3] Te 3]
I { t + +- o |
|RIBOFLAVIN, % NSOR | 82} 1281 734 60} 61}
| + { | 1 + |
|IEIACIN, mJ I 17.57 2440 172 .81 36.1)
: 1 t + %
INIACIN, % NSOR | 73] 102 72§ 49] 67|
] i + 1 1 t
|PYRIDOXINE, mg | 3.4 5.5] 3.1 2.9 1.6
| i $ t + SO A
)PYRIDOXINE, % KSOR | 155] 248 140§ 133} 71|
| 1 + === e ——g,
|TOTAL FOOD, g { 670] 1057] 4890] 4399] 634
A

-
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Mean Daily Intake¢ of Eneryy and Nutrients (Ccmkined Method):
8y Weight and Percent NSOR for Each Subject in the Experimental Group
NSOR is the Nutritional Standards for Cperational Rations

Suhject° 9
| h |
] | Period |
| | : = )
| i |Sept. |Sepi. |Sept. }Sept. |
| |Total | 2-4 | 9-11 11517 125—20 |
i { } 1 + t |
| | Mean | Hean | Mean | Mean | Hean |
| 1Intake11ntake]lntake]lntakelIntakei
l } -l + L i
IPROTEIN, ¢ 1 95] 1211 971 8&] 70
| + 1 { = | i
| PROTEIN, % NSOR i 85} 121 971 841 70
[ = ! . } - + I
|IFAT, g i 120] 1381 134 105] 9714
| s { 1 4 : 1 ﬂ
|FAT, % NS50R | 75] B6| 84| 65| 61]
| + | 1 + ! i
|CARBOHYERATES, g | 300 327 3271 270] 265
| —4 | + + = [
|[CARBOHYLRATES, % NSGR| b8] T4 T4 614 60 ]
! | i ——4f | |
JCALORTES | 2665} 3G33) 2902} 23571 2220}
| = + -+ = 4 i
JCALORIES, % NSCFR | Ly Bi| 81j b5 62|
f~ 4 | t + 4= !
JCALCIUM, mg | Ta8j 984 723 607] 2]
[ i : + + | |
|CALCIUN, % NSOR | 93] 123 90| 76| 801
| i : 1 i ¥ ~1
| PHOSFHORUS, nyg | 1706)] 21321 17241 1421} 1470
| + : + i ~1
) PHOSPHORUS, % NSOR | 2134 2606 215| 178 184 |
] t i i 1 =} |
JIRON, ng | 151 19j 14 | 131 1]
| 1 = 1 + + |
|[IRDN, % HNSOR i 82| 107 801 74 58]
| t i | ==y ik [
| SODIVH, mg } 6022) B619] 57261 4619) ho16|
[ : + 4 t +
fSODIOH, % NSOR ] 100} 144y 51 77] 181
! 1 ) } i + i
IPOTASSTUN, mg | 2360 3G02] 23846)] 22281 1617j
| i + 1 + i 1
| POTASSIUON, % NSOR i 63] 8¢ 63] 59| 43|
| { 1 t 1 1 i
|MAGNESIUM, mg l 267| 318} 2774 260 189 |
! + : + + : |
IMAGNESTIUN, % HBSORZ i 67| 79] RN | 65| 471
I i + | b + -1
} 9429) 107t 8963 BI197] 10045

|TOTAL VIT. A, IU
1i

(CONTINUED)
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Mean Daily intake of Eneryy and Nutrients (Ccmhkbined Metlod):
By Weight and Percent BSOR for Each Subject in the Experimental Group
NSOR is the Nutritional Standards for Operational Rations

Subject: 9
k]
I Period |
| - |
| jSept. |Sept. |Sept. }Sept. |
|Total | 2-4 | 9-11 | 15-17 J25-26 |
| ;. + 1 } }

| Mean | Mean | Mean | Hean | Mean |
{Intake]iIntake|Intake]IntakefIntake]
4

T S e S S e S Gme G S . T —

1 , ¥ i f I
TOTAL VIT. A, % NSOR | 283 322 269 246 301}
| { 4 4 1 [
VIT. C, mg | 1344 160 138]  116] 118}
t ! 4~ + | |
VIT. C, % NSOR | 224§ 266} 229} 193] 197}
i i $ = + |
JTHIANIN, ng | .51 €.5] Sad] 4.8} 5.1}
|— = = + = 1 I
|ITHIAMNIN, % NSOR | 303] 361] 293 269| 283
[ = i 1 1 : [
IRIBOFLAVIN, mg | 2. 0] 2.5] 2-1} 1.7] f T
a + | 4 : | [
|[RIBOFLAVIN, % NSOR | 92 113) 93| 791 76 |
| + : : 1 : [
INLACIN, my {  20.5] 24.50] 21.31 20.0] 14.3]

| + 1 + 1 + | '-
INIACIN, % NSOR | 86| 102} 89| 83| 60|
[ 4 + + + 1 1
|PYRIDOXINE, myg | 4.5] 5.3 4.3 3.7] 4.8
[ : . | + 4 1
|IPYRIDOXINE, % KS5O0R | 204 242 194 168] 217]

: + | 4 4 + | :
ITOTAL FOOD, g | 878] 1066] 902  786] 707
L J
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Mean Daily Intake of Eneryy and Nutrients (Ccmkined Method):
Weight and Percent BSOR for Each Subject in the Experimental sroup
KSOR is the Nutriticnal Standards for Operaeticonal Rations

By

Subject: 10

L] S - 1
i i Period |
i i !
| i iSept- |Sept. |Sept. | Sept. |
| |Toktal | 2-4 | 9- 1 115-17 |1 25-26 |
| i + ] + + i
I 1 dean | Mean | Mean | Mean | Hean |
H |Intake|Intake|{Intake|lntakejIntake
I —= -1 1 + ' + |
|PROTEIN, g | 901 4] 1071 88} 711
[ -4 t ¢ i i i
| PROTREIN, % NSCR | 90| 9} 1019 88| 71
| 4 i t i + -1
|FAT, g | 96 160} 110 103 59|
| § i + o 1 i
| FAT, % NSOR | 60y 621 69| 65| 371
| i i Jre——g}= 1 |
ICARBOHYIDRATES, g ] 239] 302) 2771 z21] 112}
! 1 1 + " t i
|CARBOHYDREATES, % NSCR| 54 691 63| 501 25
I- | t | e e |
JCALORIES | 2179] 24824 2‘011 21606] 1263 |
i i i + } |
JCALORIES, % NSCER | 61] 69| 691 60} 354
e } 4 + + } |
ICALCIUM, mg 1 5691 569] 6001 627} 438
[ + 1 + + | a
JCALCIUM, % NSOR ] 11 71 75| 18] 55|
! + - t 1 { |
| PHOSPHORUS, ng 1 1358] 159] 1466F 1335 1079
f } ( 1 + v i
] PHOSPRORUS, % NSOR | 170] 182] 183 i67] 1354
i { i {- 1 + i
}IRON, ng | 13} 14 T 134 94
I 1 i + 1 + i
|TRON, % NSOR | T1) 771 79| 704 51}
| 1 1 i 1 + l
| 5GDIUH, my | 4872} 4%68| 53271 51514 3625
l— -4 f 4 fremmla e
]SODIUH, % NSOR | 81] 83) 891 86| 60j
] i +- t 1 i |
i POTASSIUN, mg i 2519) 3C¢07y 2706) 24851 1610}
i t gk = R !
| POTASSTINN, % NSOR | 671 B0j 121 65| 431
I t . 1 e T |
|MAGNESTIUN, mg | 244 262 267 267 148
i + } i + t [
|HAGNESIUM, % NSOE ) 61} 601 67} 67| 374
[ 1 1 { 1 + 1
JTOTAL VIT. A, IU | 8312 B8343) ga64 | S447| 5735
L f]
{CONTINUED)
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Mean Daily Intake of Fnergy and Nutrients (Combined Method):
By Weight and Percent NSOR for Each Subject in the Experimental Group
NSOR is the Nutritional Standards for Operatiocnal Rations

Sub ject: 10
=

r
| i Period I
| l {
| | |Sept. |Se t. jSept. |S5ept. |
| |Taorval | 2-4 | 9—=1%1 J15-17 }25-26 |
| | i } e e
J | Mean | HMeanp ] Mean | Hean | Mean |
| 1Intake|lntakelIntake]Intake]Intake|
| 1 i |
|TOTAL VIT. A, % NSOR | 2u91 250| 266 | 283| 172}
| 4 1 = + 1 !
VBT, €, oy | 1301 158] 121) 1u01 87|
| t e | + i |
|VIT. C, % NSOR | 217} 263 2021 2344 144
| t + 4 1 s T
| THIAMIN, nrg i Ul 3.9] 4.9} €. 3| 3:8)
| i - L o T o i
JTHIANIN, % NSOER { 247} 216 274 292| 183
| 4 1 + 1 1 a
IRIBOFLAVIN, mg i 1. 7] 1.6 2.1} 1.81 1. 2|
| } + 1 + } i
[RIBOFLAVIN, % NSOR I 791 751 96 | 83| 54 |
| } ) =5 ) i =
[NIACIN, mng | 203 26«2 28.6) 22,07 .3y
| 1 i 1 e | i
(NIACIN, ™ NSOR i 85) 84 94 | 92} 60 |
| t 1 + = + i
|PYRIDOXINE, ng | 3.6} 4.0} 3.4 3.71 3.4
| + + S | o ; |
|IPYRIDOXINE, % NSCR [ 166 181} 155} 170] 154 |
| = s | { i |
| TOTAL FOOD, g | 7271 851} B31} 673} 4581
L = |
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‘Mean Daily Intake of Eneryy and Nutrients (Ccmbined Hethod):
By #éight and Percent NSOR for Each Subject in the Exgerimental Groug
NSOR is the Wutritional Standards for Operational Rations

Subject: 11

H = 1
| ] Period |
| | - |
I j | Sept. |Sept. |Sept. fSept. |
} JTotal |} 2=4 | 9-11 }15-17 }25-26 |
I | i g } + 1
| | Mean | Mean | Mean | MHean | Mean |
} |IntakellntakejIntake|Intake)Intake]
| 1 t 1 ) ; !
|PROTEIN, g ] T4 871 92| 66] 39)
|— - + 1 { = } |
| PROTEIN, % NSOR i T4 87} 92} 661 39
| 1 i 1 1- { |
JFAT, g | 93} 102 118} 83] 56|
= : 1 + } - 1 |
JFAT, % NSOR ) 58] 63) 73] 521 35]
| 1 i } + =4 |
{CARBOHYDRATES, 3 i 257§ 267} 315§ 257] 153
| + { t + i }
JCARBOHYDRATES, % NSCR| 58] 61) 721 58] 35}
| } t i } 1 |
JCALORIES | 2155 2330} 2684) 2C40] 1275]
| 1 } + + i |
{CALDRIES, % NSOR ] 60) 65] 751§ 57} 35)
| - + 1 i 1 -1
JCALCIUHM, mg ] 509] 480} 6521 569| 247
i == t { } 1 ¥ |
JCALCIUM, % NSOR i 6] 601 81} 711 319
H t } { 1 -4 |
| PHOSPHORUS, mg | 1205} 132€] 14831 1206] 614 |
li2— i i - i i -1
J PHOSPHORUS, % NSOR | 151) 165] 185] 151 77}
| 1 1 i + i i
JIRON, ng i 12] 13} 16| 11 71
i , + + ; + + |
ITRON, % NSOR | 67} 7G) 20 60} 401
| + + { 1 + l
|SODIUNH, ng I 42321 4713} 5221 4zu6j 2008}
| 1 ( { + + |
| SODIUN, % NSOR | 71§ 79§ 87 71) 33§
{ + 1 t t + i
|POTASSTUH, mg 1 2280} 2853}F 26511 2058} 11396}
: ; : i 1 : [
|POTASSIUN, % NSOR i 61] 761 714 551 32
| + {- + } 1 -1
JMAGNESIUM, my | 206 | 235] 249 180 137
| 4 i + + { |
|MAGNESIUH, % NSOR | 51} 59} 62} 45 344
| i 1 1 { + |
JTOTAL VIT. A, IU } 70551 7997} 8€571 7513F 25504
1 — R ¥

{CONTINUED)
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Mean Daily Intake of Eneryy and Notrients (Ccmbined Method):
By Feight and Percent NSOR for Each Subject in the Experimental Group
NSOR is the Nutritional Standards for Gperational Rations

Subject: 11

-
I | Period |
i I |
] ] {Sept. ]Sept. }JSept. jSept. |
| jTotal | 2-& | 9-11 |15-17 }25-26 |
| I + 1 + =4 }
| | Mean | Mean | Mean | Hean | Mean |
| |Intake|1ntake|IntakelIntake]Intake]
| +4 4 |
}TOTAL VIT. A, % NSOR | 212| 240| 260 451 771
[ } i + + f |
JVIT. C, ng i 106 108 135 130} 23]
[ = 4 1 1 1 [
JVIT. C, % NSOR | 1761 179] 224 216] 374
| = 1 = 1 4 =)
JTHIAMIN, mg i 3.6} 3.1) £.4 4.0} T4y
| i i + + F |
|THIAMIN, % NSOR | 2021 171 298| 220 91
l : 4 1 + 1 i
|RIBOFLAVIN, mg i 1.51 1.4] 2.0 T1.0] 0.9
| - + i - +- % [
|RIBOFLAVIN, % NSOR | 691 63] 90| 73] 2]
! 1 : 1 + 4~ [
|NLACIN, mg i 14.24% 1.0} 18.31 14.1] 6.6
| t : + + v !
INIACIN, ¥ NSOR | 591 63} 76§ 59 28]
| 1 =2 1 1 1 |
|PYRIDOXINE, mg | 3.2] 3ar2] 4.5] 3.4 1. 1§
[ t : 1 + t |
|PYRIDOXINE, % NSOR | 47| 147) 206 156 48]
[ 1 : 1 1 | 1
| TOTAL FOOD, g | 712) 193) 903} 637} u16|
[ R
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Mean Daily Intake of Eneryy and Nucrients (Cowmbined Method):

By ¥eight and Percent NSOR for Each Subject in the Experimental &Group

NSOR is the Nutritional Standards for Operational Rations

Subject: 12

¥ - 1
| | Period I
| I i
| H jSept. jSept. |Sept. [Sept. |
| fTotal | 2-4 | 9-11 [15-17 }|25-26 |
I - } - + " i
| | Mean | Mean § Mean | Hean | Mean |
| |IntakejIntake]Intake|Intake|Intake]
| + } 1 + | }
|PROTEIN, g | 101} 110]) 81} 118} 89}
[ = 1 1 = = i
JPROTEIN, % NSOR | 101§ 110} 81} 118} B9|
| -4 { + + 1 i
JEFAT, ¢ | 139} 165] 116§ 133 164
I i t } i { i
{FAT, % NSOR { 871 103} 73} 83} 90
| ——1 + 1 + I
ICARBOHYDRATES, g | 373) 418 305} 411} 352
[ t + ot + l
|CARBOHYILRATES, % NSOR| 851 95 69 S8 80|
[ t i + 4 1 n
ICALORIES |  3150] 3€02y 2592} 3313} 3063|
[ +—— i | —grsemss=—fiomres |
ICALORIES, 7 NSCH l 874 100] 721 921 851
i { + - B i
ICALCIUM, myg | 8u48]) 9831 6851 774 999}
| t i } S + |
JCALCIUM, % NSOR § 106] 123} 856 97] 125%
| 1 } . + i |
| PHOSPHORUS, mg | 19201 22231 15351 19271 2032]
i i i 1 4 t |
jPHOSPHORUS, % NSOR | 2401 278] 192 2 1] 254}
| : = h = + }
|IRON, mg | 16} 17} 13§ 191 151
i 4 1 + + |
JIRON, % NSOR | 89] 974 70} 1061 81]
| + e : i - I
| SODIUN, mg | 6034] 63474 5158} 64131 6310}
i 1 1 i 1 i
| SODIUHM, % NSOR ) 101} 106} 86 | 107} 105}
| 1 1 1 t = [
|POTASSIUN, mg | 2698 2700F 2070) 3341 2674}
| 1 1 + + F i
|POTASSIUM, % NSOR I 721 720 55] 89] 71}
[ + | + 1 4 |
[MAGHNESIUN, mg | 295} 338j 221} 3444 266 |
I -4 1 1 1 'y |
|MAGNESIUM, % NSOR | 74} 85} 551 86| 67|
| 1 t =¥ t + i
JTOTAL VIT. A, IU | 12490) 114376} B8u485] 11983) 16430
] 3
{(CONTINUED)
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Mean Daily Intake of Eneryy and Nutrients (Ccmbined Method):
By Weight and Percent NSOR for EZach Subject in the Experimental Group
NSOR is the Nutritional Standards for Cperational Ratious

Subject: 12

Period

cpt. ]| Sept. |jSept. | Seprt.
2=-4 ) 9-11 |15-17 | 25-26
4 1

i
] L 1 1

Mean | Hean | Mean | HMean | Hean
Intakejintake|Intake]IntakelIntake

i { !

iS
Total |
|

S e m G S fmn v

[
o | T T T
TOTAL VIT. A, % NSCR 375| 431} 255] 360| 493
1 : 1 + .
ViT. C, mg 169] 198} 1351 135] 227
1 f ——t a
VIT. C, % NSOR 281] 330] 225] 225} 378
4 + 1 I |
TAIANIN, mg 6.51 8.1] 5.0] 5.5§ 7.6]
¥ } | % |
THIAMIN, % NSOR 359} 4501 280 304} 421}
1 : 1 1 l
RIBOFLAVIN, ng LA 2.7 2-0] B3y 2aly
+ 4 4 + |
RIBOFLAVIN, % NSOR 104} 121} 90} 107} 35§
i 1 % | I

=

L g b = 1
IACIN, mg 20.5] 25.0] 18.1) 22.6§ 4.2
1 £

s e e e e o e e e et e e e ol v b Bt e e e e mfe g S e e = e —

i il T
NIACIN, % NSOR 85| 104 75| 93| 59 |
4 1

L] ¥
PYRIDOXINE, mg S5« 8} 661 3.8
1 1

PYRIDOXINE, % NSOR

.}

¥
|
i t +
263} 298] 172 255} 361
¥ + |
9801 1049] 795 §

TOTAL FOOD, g

(e e T M e S S e D e S e e S g g T G Tl S s EEE e el B e G e e = e S oy
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Mean Daily Intake of Energy and Nutrients (Ccrltined Method):
By Weight and Percent NSOR for Each Subject in the Experimental Grouap
NSOR is the Nurritional Standards for Operational Rations

Subject: 14

%
Period |

- |

{Sept. }|Sept. |S5ept. |Sept. |

Total | 2=-4 | 9-11 {15-17 |25-26 |
+ 1 - |

|

Mean | Mean | Mean | Hean | HMean
IntakejIntake|IntakejIntakejIntake]
]

|
|
I
|
|
|
i
|
I
|

s e e e e e el - - — ——

1 $- + i [
PROTEIN, ¢ 73] 97} 43 80| 71]
; + a + |
|PROTEIN, % NSOK 73} 97] 43| 80| 71
- i 1 + + 1
|FAT, g 80} 77] 46| 97] 109 |
[ : 1 + | [
|FAT, % NSOR 501 48| 28] 61} 68|
| et o 1 4 + |
| CARBOHYDRATES, ¢ 171y 1821 89] 1891 249
| + i + | { i
| CARBOHYDRATES, ¥ NSOR| 39 41 20| 43 57|
! 1 } + + -4 |
JCALORIES | 1694 1810 9381 1952] 2266]
' | : y 4- : ;
JCALORIES, % NSCR | 7] 501 26| 54 63|
|- ——1 i 3 { | |
|JCALCIUM, mg | 5104 485] 3251 643} 623
| - F : + 4=t -1
J]CALCIUN, % NSOR | 64| 61} 419 801 78]
I—- ; + 1 + % |
| PHOSPHORUS, mg | 1172} 12211 678 1444 ) 1430
| i i + e |
|PHOSPHORUS, % NSOR i 146 153} 85] 180 179
— t ; + + + |
|IRON, mg | 104 11} 6| 121 13]
i 1 1 - 1 i ;
|IRON, % NSOR | 57} 63]) 33} 68| 70
f== p————1 + + + |
]50DIUN, mng ] 4226} 44871 2671 4970 5038]
| 1 ; 1 3 ¢ |
|SODIUM, % NSOR ] 70] 751 45 83] 84 |
|— —4 } + 1 t [
|POTASSIUN, mg | 1593} 1728] 920F 17181 2120]
' % + 1 + — |
|[POIASSION, % NSOR | 424 46| 25} 48] 574
| 1 + 1 t & |
IMAGNESIUM, mg | 167} 187§ 91} 182} 2291
| ~ 1 1 + § 1 [
|MAGNESIU4, ¥ NSOR ] n21 47] 23} 454 57|
1 ; ' 1 '
[ |

¥ + -
|TOTAL VIT. &, IU S401] 5147§) 3530

L

] |
6327] 7200]
4

(CONTINUED)
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Mean Daily Intake of Eneryy and Nutrients (Combined Method):
By Weight and Percent NSOR for Each Subject in the Experimental Group
N50R& is the Nutritional Standards for Operational Rations

Subject: 14

¥ T
| | Period i
| [ : —~
| i | Sept- |Sept. |Sept. }Sept. |}
| {Total | 2= | 9=-11 |15-17 | 25-26 |
| l 1 t + i l
i | Mean | Hean } Mean | Mean | Mean |
| IIntakelIntdkelIntakellntakelIntakel
| 4 t |
| TOTAL VIT. A, % NSOR | 162] 15&] 106] 190] 216
| } + + i }m l
|VIT. C, mg i 95) 162 65| 108} 111]
| : f i 1 + ;
|VIT. C, % NSOR | 159§ 171] | 09] 180 | 184 |
! t 1 t : + !
JTHIAMIN, ng | 3.8] 3.8} 2.6 4.5] a3
| t 1 + 1 + |
| THIAMIN, % MN3SOR | 209] 211 147} 252] 2364
! + : 1 1 + !
JRIBOFLAVIN, my | 1.4} 1.8} 0.8 1.5} 15|
| 1 } t + t |
| RIBOFLAVIN, % NSQR | 63| 80| 38] 67| 704
= 4 | + + 1 i
INLACIN, mg | 16.0} 24.0] 8.9 16.4]) 12.0]|
| i 1 t i + i
INIACIN, % NSOR | 67| 100] 41} 68j 53]
| 1 + 1 1 + |
|PYRIDOXINE, mg | 3021 2.9] 2.2} 4.0] 4.0}
l 1 i b %= t |
|PYRICOXINE, % NSCR i 146 134} 100] 180 181
i + 4 4 1 { |
|TOTAL FOOD, g i 593} 7004 331} 665 715}
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flean Daily Intake of Energy and Nutrients (Ccrkined Methcd):
By Wweight and Percent NSOR for Each Subject in the Experimental Group
NSOR is the Nutritional Standards for Operational Rations

Subject: 15

T 3
| | Period [
| i = i
i i jSept. |Sept. }5ept. |Sept. |
} iToral | 2-4 | 9-11 |15-17 |25-26 |
| fre t 4 * + i
| | Bean | Hean | Mean | HMean | #Hean |
i iIntake|Intake|jiIntake|IntakefjIntake]
I t 1 1 % 1 i
|PROTEIN, g | 89 75 99] BY| 91
| S £ i { i i
|PROTEIN, % NSOK | 891 791 39} 89 91|
| | { e + 1 l
|FAT, g | 103] 77] 133) 921 111
j i t i + i |
IFAT, % NSOR | 6uj 48j 83] 58] 69|
| = t t 4 } |
JCARBGHYDRATES, g | 272| 1871 312} 2871 319
{ + i + + e e
JCARBOHYLRATES, ¥ NSOR] 62] 2] 714 65] 731}
H + 1 + 1 + |
JCALORIES | 2368] 1753) 2E39} 2333 2638
| + t + + ¢ i
|ICAIDRIFS, % NSCR | 66} B9] 791 65] 73]
| wct i i + + — |
JCALCIUM, mg i 709 533} 891 716} 691
| -4 | 1 1 i [
JCALCIUM, % NSOGR [ 89 671 111} 90} 86|
| i t 3 4 i |
| PHOSPHORUS, mng 1 1612 1284] 1932)] 1600y 164z
l + A + + ~t [
| PHOSPHORUS, % NKSOR | 201 160| 247 200) 205
| t + 1 1 + i
|IRON, ng } 131 101 16} 14§ 13)
‘ 4 i 1 + i |
|IRON, % NSOR i 74 57} 914 784 70§
z -— g i 1 + + [
ISODIUN, mg b 57731 4439 72881 5027) 6617)
| ¢ } + 1 + |
|SODIUM, % NSOR I 96| 741 121] 84} 110
| 1 4 4 1 + 1
|POTASSIUN, mg | 2287] 20341 2671)] 23351 2017)
| i + 1 -+ + l
JPOTASSIUN, % NSOR | 61 54 71} 624 54 |
| SR e s e } + + |
| MAGNESION, ng | 2171 175] 249 229} 215
| 1 i } 1 } |
|MAGNESIUM, % NSOR ] 54| 44 62| 57§ 54 |
| = i + 1 t |
JTOTAL VIT. A, IU | 9719} 9007 109801 9556 9140
1 ]

{CONTINUED)

200



Mean Daily Intake of Energy and Nutrients {(Comkined HMethod):
By Weight and Percent NSOR for Each Subject in the Exp.erimental Group
NSOR is the Nutritional Standards for Operaticnal Rations

Subject: 15

Period

Total | 2-4 | 9-11 |15-17 | 25~-2b
] 1 | |

=
|
|
15Sept. 1Sept. |Sept. |Sept. |
|
| Ll i L] l

lHean | MNean | Mean | Mean | Hean |
IntakejIntake|IntakelIntake|Intake]|
+ + + | |

292} 270]) 329 287 274

1 i _!_ 1 I

TOTAL VIT. A, % NSCR

s Gme B i TS G S S o S —

-

. 1  E— -1
7941 631}  9%16] 7951 853}
)

|
| TOTAL FOOD, g
i

[

i

|

|

|

H

|

{

|

* 1 L} 1]

VIT. C, ng | 1500 137] 167 1531 142
1 i 4 + t 1
VIT. C, % NSOR | 251) 228) 279] 255|  236]

1 i + = + |
ITHIAMIN, ng 1 5.4] 4.6] 6.5] 5.3] 4.8]
| -4 : | + ¥ I
|THIAMIN, % NSOR | 298| 254§ 362) 296 268 |
! } ¢ 1 | + |
|RIBOFLAVIN, mg | 1.8]  1.5] 2.0| 1.8] 1.9
| + i { + t |
|RLBOFLAVIN, % NSOR | 81| 66| 92| 81| 851
| 1 + + 1 ~ [
INIACIN, mg | 18.04 15.7] 18.6] 19.0] 19.2{
1 : i : 1 t i
INIACIN, % NSOR I 751 66] 77 79) 80
! | | 1 1 + ~
|PYRIDOXINE, mg Il 5.3} 4.6] 6.3] 5.2] 5.0]
! 1 + i 1 F !
IPYRIDOXINE, % NSOR | 282} 210} 288]  238]  225]

_lr 1

|
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Mean Daily Intake of Energy and RNutrients (Ccrbined Method):
By Weight and Perceat NSOR for Each Subject in the Experimental Group
NSOR is the Nutritional Standards for Orerational Rations

Subject: 16

Period

JSept. |Sept. |Sept. |Sept.

|
!
[
|
]
i
|
A,
1
1
%_
}
i
|
_i.
|
(i
i
1
|
_%
|
+
|
[] L]
ICALCIUH#, mg | 681}  €11] €93 5181 410
[ { ‘
|
+
)
i
|
_{_
|
{
}
4
|
4
|
(
|
.'.
|
1
|
i
I
:
|

¢ 1 +
85| 101] 112 65

T ]
| |
i i
| |
) Total | 2=-4 | 9=11 |15-17 }25-26 |
| — 1 1 i + 1
] Hean | Mean | Mean | Mean | Mean |
] Intake|IntakelIntake]Intake] Intake]
| 1 i } } |
| PROTEIN, g B5j 86] 105 76) b7 |
| + 1 1 | |
{PROTEIN, % NSOR 85} 86] 105 761 67|
| 1 | + ¥ |
IFAT, g 116] 136] 131 105} 80|
1 . e % |
JFAT, & NSOR 73 85| 821 66] 50]
! i 1 : | ~
|CARBOHYBRATES, g 257} 2801 319] z37| 162 |
] | + + + |
|CARBOHYLCRATES, ¥ NSOR 58] 64| 72| 54| 37}
| t 1 1 + 1
|CALORIES 24131 2683)] 2875| 2196} 1640}
| t 4 + t |
ICALORIES, ¥ NSCR 67]) 751 80 61) 46|
| + 4 i R S |

|

|

l

|

|CALCIUM, % NSOR | 51
I g g L] % Ir

|PHOSPHORUS, my 134 1654) 18461 1192| 850 |
- ! L | + !
| PHOSPHORYUS, % NSCR 179] 207 231) 149 106
! = 1 + : b I
|IIRON, mg 13 13 16| 111 11}
[ + t- t | |
JIRON, % NSOR 71) 71) 89 | 63] 59
| ( i +4 | !
|SODIUM, mg 4987) 4960 6405| 4275] 3971
| I } t + |
| SODIUM, % NSOR 83} 81} 107 71} 66 |
I : + 1 + i
|POTASSIUM, mg 1769) 1685) 2347| 1585F 1305)
1 i | 1 | i
| POTASSIUH, % NSOR 47| 45) 631 42| 351
| i =i o 1 |
IMAGNESIUM, my 205} 219] 247 197 132
I : - i + f |
IMAGNESIUM, % NSCR 51 55| 62| 49) 33
| : 1 t

|

1
L] 1
6643] 9217 §708

[TOEnE WIT. %, TO
1

(CONTINDED)
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Mean Daily Intake of Enerygy and Nutrients (Combiined Method):
By Weight and Percent NSOR for Each Subject in the Experimental Group
NSOR is the Nutritional Standards for Uperational Rations

Subiject: 16

Period

A Dme —

|Sept. |Sept. }JSept. |Sept.
{Total | 2-4 | 9-11 |15-17 |25-2¢6
2 1 1

l—_ = 1 1

N A
| |
i i
| |
| l
i { |
| } Mean | Mean | Mean | MNean | Hean |
i JIntakelIntake]{Intake]|Intake] Intake]
| + i { + } i
JTOTAL VIT. A, % NSOR | 199§ 277 2911 1124 761
| + i + + F [
|IVIT. C, ng | 101] 129 153 68| 30
| + ) 1 ===euf]. t |
JVIT. C, % NSOR | 1681 2164 254 114 9|
| { f 1 + 1 |
ITHIAMIN, ng I 5. 01 6.4] 6.5] 3.4 3.2
| : 1 1 1 { |
JTHIAMIN, % NSOR | 278]| 3544 358] 190 ¢ 176
| i 1 e + e e e
|RIBOFLAVIN, mg | 2.0] 2.31 2.51 1.6} 1.6
| ;- i + + i |
|RIBOFLAVIN, % NSCR I 92} 103} 113 'y 724
1- - } t 1 4 } -
INIACIN, ng | 18.5] 1%.1} 21.94 17.8] 13.8]
I } 1 = S |
JNTACIN, % NSOR i 7174 799 914§ T4] 57i
= 4 § + i i |
IPYRIDOXINE, mg [ 3.5 4.5} 552 v ¥ 1.6
[ i i { } t i
JPYRIDOXINE, % NSCR | 159} 206] 2341 96| 72])
§ 4 i 1 | | -
|

) | =y
| TOTAL FOOD, g 765 796 960] 662 583
1 M |
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Mean Daily Intake of Energy and Nutrients (Comktined Method):
By Weight and Percent NSOR for Each Subject in the Experimental Group
NSOR is the Nutritional Standards for Operational Ratioas

Subiject: 17

r ]
I | Period !
I === - i
| | ]Sept. |Sept. |Sept. |Sepr. |
| |Total | 2-4 | 9—11 |15-17 |25-26 |
| | i 1 o + |
| ] dean | Hean | Hean | Mean | lean |
| |Intake|Intake]Intake|Intake]|Intake]
i { =1 + } l
|PROTEIN, g 1104 1171 114 117 94 |
| 4 . 3 1 i |
| PROTEIN, % NSOR 110} 117} 114 111 94 |
| + + + 14 |
|FAT, g 133} 1521 154 120 921
| 1 1 + t |
|FAT, % NSOR 83] 95} 96 | 151 54|
| 1 ==} + ===
JCARBOHYLRATES, g 374 457] 388 343 273
| — ; et ¢ |
|ICARBOHYDRATES, % NSCR 85]) 104] 88] 78] 621
i 1 { + } —1
JCALORIES 3132 3666 3390 28964 2297}
! 1 i + + i
|CALORIES, % NSOR B71 102} 94 | 801 64|
= t 4 i 1 |
|ICALCIUM, mg 824 886] 968 | 45| 633]
| 1 1 + b |
|CALCIUM, % NSOKL 103 111 121] 93} 79
| } { 4 t -1
| PHOSPHORYS, mg 1894) 20551 2194 1763] 14014
1 1 1 + i Bt |
| PHOSPHORUS, % NSCR 237 257 274 220] 1751

:IRON, mg
:IRDN, % NSOR
:SODIUM, ng
}SODIUM, % NSOR
:POTASSIUM, mg
:POTASSIUH, % NSOR
:MAGNESIUM, nyg
:MAGNESIUM, % NSGk

|
|TOTAL VIT. A, 1U
1

i i +
171 20} 17 16] 14
1 1 1

H

90| 751

+- 1

5769 5512]
1

T )
95| 113] 96
1 1

T 1
6338] 6803| 6993
1

) L

|

+

I

t

I
¥ ] { —

106 113} 1171 96| 32|

1 ' 11 |

|

}

I

+

| i T ‘
26281 33094 2567 23351 2138]
1 1 1

1 i ¥
701 88| 68 62] 571
1 1 3

L] T 1
278] 339y 278]  264] 209
1 ] ]

Ll B i
70] 85| 69| 66| 52|
|

iS

4
¥ L] L T
B€02f 9580] 11360] 6920§ 5520}

— ke e o e ade G e S o Gmn o e aby e e e B e e e e ol e e s e e e e m— e e e — e e

(CONTINUED)
210



Mean Daily Intake of Energy and Nutrients (Ccmkined Method):
3y Weight and Percent NSOR for Each Subject in the Experimental Group
NSOR is the Nutritional Standards for Cperational Rations

Subject: 17

1
Period |

= I

|Sept. |Sept. |Sept. }Sept. |

Total | 2-4 | 9-11 1517 |25-26 |
t { { i i

i

1

1 L]
] Mean § Hean | Mean | Mean | Mean

]IntakejIntake]Intake]Intake]Intake
L i 1 1

L ] T Ll G 7 LD ‘
TOTAL VIT. A, % NSOR | 258f 287] 341] 208 166}
1 | i 1

L ] A R
125} 1361 167| 971 90

. + 1
209] 226| 278 162] 150
[ I 4

THIAMIN, mg

L] 1 T
.71 5.8] 7.0] 5.0] 4.5
1 1 1
1 ]

L]
THIAMIN, % NSOR 315 321} 390 277| 251

RIBOFLAVIN, mg

4
RIBOFLAVIN, % NSOR 113 125] 119
i

L]
NIACIN, ng 27.3] 234) 28.6
1

— e e e e b ade B e — e S —— . - o e oo

]
NIACIN, % NSOR 93} 93| 93
i}

|

i

I

i

I

|

|

i |

2.5] 28] 2.6] 2.3] 2.2
i

I

1

i

i

i

I

+ 1

B.6] 4.6] 6.1 |

|

T

PYRIDOXINZ, mg

PYRIDOXINE, % NSGCR

|

|

+ 1
2095 209] 2771 182)  147]

1 B |

1

|

X L | W
1013] 1182] 1053] 984

L]
i
|
I
l
!
i
i
i
|
i
I
|
1
|
I
!
i
|
|
|
I
I
i
i
|
|
i
I
I
!
|]TOTAL FOOD, g
L
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Mean Daily Intaxe of Energy and Nutrients (Ccmbined Method):
By Weight and Percent NSOR for Each Subject in the Experimental Group
NSOR is the Nutritiomal Standards for Operational Rations

Subject: 18

Period

| Sept. |Sept.

!

|

i | Sept. | Seft.

' i 9-11 115-17 }25-26
i i 1

-
|

l

)

Total | 24 ]
{ 1 i 1 |

|

|

l

i

] Mean | Hean | Mean | Mean | Mean
lIntakelIntake)IntakejIntake]Intake
1 F

!
|
l
i
|
|
|
g + g 1 + 1
|PROTEIN, g | 97] 128} B2} 88| 86
| 1 1 + 4 4
| PROTEIN, % NSOR i 974 128 B2} 881 86 |
|- 1 % { jo—m—t -1
IFAT, g | 113§ 156] 110} 81} 98
[ i + } S
|FAT, % NSOR i 701 98} 69} 51} 61)
| + { } i i l
[CARBOHYDRATES, gy l 289 400 286 | 217 237}
| - 4 i § } |
JCARBOHYLRATES, % NSCR] 661 914 65| 49 54 |
! — i + s i
|CALORIES {  2559] 3516] 2465| 15513 2177}
e —— 4 + : t ~+ [
{CALORIES, % NSCR i 714 98] 68| 514} 60|
i ——— t 4 + +
ICALCIUM, mg | 686 | 957] 641} 5631 532}
| { : 4——-——1 : i
jJCALCIUM, % NSOR | 86] 1204 80} 70} 66 |
| { f + + i |
{ PHOSPHORUS, ng | 1498] 20603 1344] 1232} 1287]
b * , + ' + [
| PHOSPHORUS, % NSOR ] 187} 257} 1681 154 161]
1 } 3 1 % + i
|TRON, ng i 15} 20§ 13] 13] 14
l y t t 1 + [
]IRON, % NSOR i 84  112] 73] T4 751
J : + } + -4 t i
|SODION, myg t 5E321 7904y 47794 47162 4259y
1 : 1 } i } { }
|SODIUN, ¥ NSOR I 92} 132) 80} 791 714
== } } { 1 + i
jPOTASSIUM, Bg | 2348} 3101 2226} 15221 2040}
| 4 { + + { |
|POTASSIUN, % NSOR i 63} 831 594 51 54 |
- 4 t { + { I
INAGNESTIUN, ny | 249y 3207 233] 203]  236|
I + 1 4 + | [
JMAGNESIUM, % NSOR i 621 80 f 58] 5%y 59|
| } { +4- 4— P {
|

i * 1
JTOTAL VIT. A, TI0 6393) 9172} 6873 4200] 4795
1 : ; 3

(CONTINUED)
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Mean Daily Intake of Energy and Nutrients (Ccmbined Method):
By Weight and Percent NSOR for Each Subject in the Experimental Group
NSNR is the Nutritional Standards for Operational Rations

Subject: 13

{

| | Period

| H |
| ] |Sept. |Sept. }Sept. |Sept. |
1 |Total | 2-4 | 9-11 |15-17 | 25-26 |
i | } { { { i
] | Mean | Mean | Kean | Hean | HMean |
] |IntakejIntakejIntake|Intake}Intake|
{ + { i % { i
{TOTAL VIT. A, % NSOR | 192] 275] 206 126 144 |
' | i 1 + : I
|VIT. C, myg | 99| 141 109 65] 69
i } 1 i + t |
JVIT. C, % NSOR | 164} 235] 182 109§ 115]
1 t 2] 1 1 t |
fTHIAMIN, mg i 4. 6 6.61 4.3 3.54 3.5]
| % 1 1 -4 + i
| THIAMIN, % NSOR ] 253} 36u| 239 196 19214
| 1 i i 4 : [
|RIBOFLAVIN, my | 2.1} 2.9] 1.9] 1.9 1-71
| 1 + t = + i
|RIBOFLAVIN, % NSGR l 961 130} 86 86 751
i 1 1 + + + |
INIACIW, myg ] 20.1) 25.9) 17.1F 18.1] 19.1}§
| 1 { f — 4 i
|NIACIN, % NSOR | 841 108] 71} 76| 80]
| * { 1 t $ !
|PYRIDOXINE, mg I 3.4 5.0 3.2} 2.5] 2.5]
i ] 1 } 1 } |
{PYRIDOXINE, % NSOCR | 153} 229] 146 ] 112§ 112
| 1 ) 1 i t |
| TOTAL FOOD, g i B75] 1182) 796 ] 117) 771}
1 ¥ |

213



Mean Daily Invake of Fnerygy and Nutrients (Ccmkined Metihod):
By Weight and Percent NSOR for Each Subject in the fxperimental Groug
NSOR is the Nutritional Standards for Operational PRations

Subject: 19
¥ ==
| | Period |
] | |
] | |Sept. ]|Sept. |Sept. |Sept. |
1 J]Total § 2-4 | 9-11 |15-17 |25-26 |
] | l { } + ]
] | Hean | HMean |} Nean | Mean | Hean |
| {IntakejIlntakejIntake]Intake}Intake]|
l -1 + 4 1 : 1
{PROTEIN, g | 81] 94 | 61} 771 937
i =4 t /| 4 { |
|PROTEIN, % NSOR i 81) ELY| 61} 77 971
| =} 1 % b s l
{FAT, g | 98] 98] 68| 10| 127
| | +— + f=—=ral] 4
{FAT, % NSOR } 62| 61) L3y 68) 80§
! 1 1 1 == + |
|CARBOHYDRATES, g | 213} 213} 195 218| 190
| + + +- & 1 I
|CARBOHYDRATES, % NSCR| 48] 55| 4y | 491 43|
I i R 1 4 |
iCALORIES | 2062} 2235 1637} 2161] 2293
I } 1 + + ~ }
|CRALORIES, % R5CR | 57] 62j 5] 60| 6u |
! f t + - 4 |
|CALCIUM, nyg ! 636 555} 311 872] B92|
| + 1 i 1 ) }
|CALCIUM, % NSOR | 79| 69] 39] 109] 111}
| 1 + - S + + I
| PHOSPHORUS, mg | 1327} 1376 8261 1533} 1696 |
| 1 } . : 4 |
| PHOSPHORUS, % NSOR | 166 1724 103§ 152} 2129
I + + 1 4 + i
|IRON, mg | 12 14 9 131 14§
' H ———+ 4 + !
ITRON, % NSOR | 69| 76} 51} 741 791
| i 1 t } + |
{SODIUN, mg i 4930] 4428] 3618) 5783} 6359]
| + + + o =
|SODIUM, % NSOR ) 82} 74) 60| 97| 106 |
| i i 1 { 1 I
JPOTASSIUH, ng | 2103] 2C¢96] 2048)] 2012] 2333}
| Hi =4 { { 1 |
JPOTASSIUM, % NSOR | 56] 56| 55 54| 62|
| ( i + : + i
|MAGNESIUM, my ] 207 2461 184 ) 187 2101
l 1 + i + + |
IMAGNESIUNM, % NSOR | 52| 62] 46 | 47 521
i & § { } it * i
A, T1U |  7823] 7677 49271 8Su7f 10700]

|{TOTAL VIT.
L

i ]

(CONTINUED)
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Mean Daily Intake of Energy and Nutrients (Ccmbined Method):
By Weight and Percent NSOR for Each Subject in the Experimental Group
NSOR is the Nutritional Standards for Cperational Rations

Subject: 19

Period i

]Sept. |Sept. |Sept.

Total | 2-4
[

.
i

|Sept. |
| 9-11 | 15-17 | 25-26 |
' s

[

i 4

¥ T R L]

|

i

|

|

i

| dean | Hean | Mean | Mean | Hean

IIntakejIntakejIntake]Intake| Intake]
1 1 1 + + I
TOTAL ¥IT. A, % HNSOR | 235] 230} 48] 268} 321)
: : : 1 + |
jVIT. C, mg i 111) 86| 64 ] 148§ lo4]
F— ¥ e == + + i
}VIT. C, % NSOK ] 185} 144 106 247 272 |
| = -+ 1 1 1 t i
JTHIAMIN, mg ] 4.6} 4.2} Z.1] 631 6.61]
[ — ] ; 4ot } -1
JTHIAMIN, % NSOFR | 257} 233) 115 348j 369
| 1 + + + + i
1 1 $ 1 + t 1
JRIBOFLAVIN, % NSOR | 82} 93] 531 4] 921}
| i 1 : 1 t |
INIACIN, nmg 1 15.8}) 2C.8] 12.5] 14.0] 16.3]|
| = 1 fe=sn e 1 I
JNIACIN, % NSOR | 66] 87] 52§ 58] 68 |
| 1 1 t 1 + -1
JPYRIDOXINE, mg | 3.5] Z2.9] 1.6} 4.6{ 5.6
I 1 + t + = [
|]PYRIDOXINE, % NSOR | 159} 130] 731 211§ 254 |
l i { 4 1 i |
JTOTAL FOOD, g | 713 823] 5751 707} 765 |
[ ¥ |
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Mean Daily Intake of Energy and Nucrrients (Ccmiined Methnod)s
By Weight and Percent NSOR for Fach Subject in the Experimental Group
N50R is the Nutritional Standards for Operational Rations

Subject: 20

3
| | Period |
! I== ; i
] | |Sept. |Sept. |Sept. |Sepr. |
] |Total | 2-4 | 9-11 }15-17 |25-26 |
| | i i % + i
| | Hean | Hean | HMean |} Nean | MNean |
] |IntakelIntake]Intake|IntakejIntake]|
| 1 1 i + 1 |
|PROTEIN, g ] 531 1114 46 131 38
| t { ¢ i 1 =
{PROTEIN, % NSOR | 531 111y 46| 13} 38
{ = 1 1 & { |
{FAT, ¢ | 58] 114 49 24 37)
| == 1 1 { + —+ l
|FAT, % NSOR I 36] 71} 30§ 15] 23}
== 1 4 1 t { l
|[CARBOHYDRATES, ¢ i 154 | 320 142 | 48| 81|
1 1 i + 1 + |
|CARBOHYDRATES, % NSCR| 35} 73] 32| 111 18]
| i i } i) } =
JCALORIES | 13471 27489) 1189 4621 812
i ~3 | + = + i
JCALORIES, ¥ NSCR | 37} 76| 33 13§ 23]
| 1 { i i t |
JCALCIUM, mg ] 365] 737} 255 124 3351
l t t fimomey r |
JCALCIUM, ¥ NSOR i 4bj 921 324 151 42
i i 4 { =t i
| PHOSPHORUS, mg i 182] 1544 €531 2871 573
1 1 1 1 1 } 1
| PROSPHORUS, % NSOR I 98) 193] 82} 36} 72|
! } i + 4 + |
|1RON, mg | 9 19 61 21 71
| = : | 1 + |
IIRON, % NSOR | 4] 103} 34 124 4o |
[ s 1 4 4 + 1
| SODIUN, mg | 3313] 6662 2599] 977 28681
| } { + { -4 |
] SODIUN, % NSOR | 551 111 43| 16| 481
| 1 + + 4 y |
{POTASSIUM, mg i 1399] 3124} 991} 289 1087
| -1 i } 1 | i
JPOTASSION, % NSOR | 371 83] 26| Bl 29
1 { 4 + 4 + |
|HAGNESTIUM, my | 139 301y 106 | 36| 1034
| . i 1 + 4 1
|MAGNESTIUd, % NSOR | 35} 751 26| 9] 261
| 1 } - — i 1
JTOTAL VIT. a, IU 1 2979} 6751F 20201 10004y 1730}

(CONTINUED)
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dean Daily Intake of Energy and Nutrients (Ccmlbined Method):
Ry HWeight and Percent NSOR for EBach Subject in the Experimental Group
NSOR is the Nutrritionmal Standards for Cjierational Rations

Sub jects: 20

= ki 1
I Period i
| |
| |Sept. }Sept. |[Sept. |Sept. |
{Total | 2-4 | 11 115-17 | 25-26 |
| { 1 B S Sm e
| Mean | Mean | Mean | Mean | Hean |
|Intake|Intake]Intake|IntakejIntake]|
1 1

e
g-

— S e e e . S i et e oy

T L + = I| l

TOTAL VIT. A, % NSOW | 89] 203] 61| 301 52 |
~4 1 1 t a |

{VIT. C, mg | 40| 92} 25| 14| 26 |
l— + i 1 3 { i
|VIT. C, % NSOH | 671 154 41) 24) 42
I = t ) 1 { i
I THIAAIN, mg i 2. 3] 4,74 1. 8] 0.7} 1.91
| 4 : - + i [
| THIAMIN, %7 NSOR | 129] 260] 991 4o | 107
| 1 1 : t + [
|RIBOFLAVIN, mg i 1. 2] 2.4 1.0 0.31] 0.9]
| t t ; + + |
IRIBOFLAVIN, % NSCR | 53| 109] 46 | 14 39
| 1 { ¢ : F 1
JNIACIN, mg | 11..3] 24.0| S.0) Z.2] 8.9]
[ — 4 .* 1 + ~+ [
[NIACIN, % NSOR | 47| 100] 39 9} 37
1 ; 1 1 1 + |
|PYRIDOXINE, my | 1. 8] 3.8} 1.51 0.6} T84
f ~ + + + 1 :
|PYRIDOXINZ, % NSCR | 83| 172} 67| 26 581
| t 1 i + 1 |
| TOTAL FOOD, g | 4851 1015 387] 135] 362
L J
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Yean Daily Intake of Energy and Nutrients (Comkined Method):
By Weight and Percent NSOE for Each Subject in the Experimental Group
NSOR is the Nutritiomal Standards for Operational Rations

Subject: 22

| . R
| i Period |
1 | -1
| i |Sept. |Sept. {Sept. | Sept. |
| {Total | 2-4 § 9-11 }15-17 {25-26 |
I | { 2 e I
| ] ¥Yean | Mean | Mean | Hean | MNean |
| jIntakejIntakejIntake)IntakejIntakej
| == + + + I b
|[PROTEIN, g | 96 104 | 111} 91) 68 |
| 3 + 1 { 4 i |
| PROTEIN, % NSOR i 96 | 104 | 1114 91] 68}
= 1 + } 1 —+ [
[FhT; g | 89] 95} 91} 94| 66 |
| 1 =54 1 1 + |
IFAT, % NSOER i 55| 604 571 59| 41
[ 1 + 1 + + i
ICARBOHYDRAIES, g | 1791 214] 153 182 164
| ; 1 { 1 t—— 1 i
|CARBOHYDRATES, % NSQR| 41j Bgj 35] 41y 371
| — { =t == : |
|CALORIES | 1€971 2130] 1871}f 1939} 1521
|— : i + 1 4 + -~
|CALORIES, % NSCER | 53 59§ 521 54 2
| — - + o == = i
[CALCIUH, mg { 3954 414 420} 405) 313
[ ; e t i + B =5
[CALCIUM, % NSOR I 49] 52| 53] 51| 39
| 1 1 i == i |
| PHOSPHORUS, mg | 1107} 1261 1268} 967 843]
IS , : t { } 1 =i |
| PHOSPHORUS, % NSOR | 138] 158]) 158] 121 105
' ! + 1 1 + 1
[IRON, mg i 121 13} 121 11) 10|
| %+ + o + |
|[IRON, % NSCR I 66| 73] 69] 62] 56 |
=== + + i 1 4 |
|SODIUY, my ] 4114 4018} 49051 4187 2963
| : 2t i 1 + = |
|SODIUNH, % NSOR } 69} 674 821 701 49|
| _ 1 } + + =k |
|POTASSIUNM, mg { 1910] 2057) 2096} 1781} 1605
| : > + t + + i |
|POTASSIUN, % HNSOR | 511 55) 56 47 43]
' 1 4 1 -4 s |
| MAGNESIUHM, mg § 270) 298| 274 | 2744 216
| ‘ -4 { t 1 § |
| MAGNESIUH, % NSO i 671 T4} 681 69| 54|
| 1 i = + } |
JTOTAL VIT. A, 1U | 47824 5809} 4957} 5513] 2u480]
4 = ]

{(CONTINUED)
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Mean Daily Intake of Eneryy and Nutrients (Ccrbined Method):

By Weight and Percent NSOR for Fach Sukject in the Experimental Group

NSDR is the Nutritional Standards for Cperaticnal Rations

Subject: 22

B |

§

| | Period |
| |

| 1 |Sept. |Sept. ]Sept. | Sept. |
| JjTotal | 2-4 | 9-11 |15-17 | 25-26 |
l | 1 ¥ + t -1
| | Hean | HMean | Hean |} Mean | Hean |
| |Intake|Intake}llntake|Intake]lntake]
I { + + & |
|TOTAL VIT. A, % NSCR | 143 162] 149 165} 74 |
| 1 % } 1 ; |
|VIT. C, mg ] 83 881 86 | 101} 45|
| = ) ) c 5 + |
|VIT. C, % NSOR | 139} 147] 143 1608 | 75]
| 1 + =t + } |
| THIAMIN, mg } 3.7]) 4.0} 3.6 4.4 Bl |
| t 4 t + 1
|THIAMIN, % NSOR | 204 2201 201] 245] 122]
| - { i 1- + |
| RIBOFLAVIN, mg i 1. 6] 1.8} 1.0 1.71 1. 11
| t 1 : R i
|RIBOFLAVIN, % NSGR i 72| 82| 73} 77| 48|
| 1 } i 4 1 |
INIACIN, mg | 26.9) 29.6] 30.1] 28.2| 16. 2]
| 1 1 + + + )
|NTACIN, % NSOR | 112} 123] 125} 117] 67|
l t 1 i + 3 |
|PYRIDOXINE, my I Tl 1.4 1.8] 1.4 0.9]
) 1 } } i =<f |
|PYRIDOXINE, % NSOR | 651 63} 82| 65} 42
| | + 1 1 1 i
| TOTAL FOOD, g ) 672] 745] 708 6281 576]
L 3
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Mean Daily Intake of Eneryy and Nutrients {(Ccmbined Hethod):
3y Weiyht and Percent NSOR for Each Subject in the Experimental Group
NSOR is the Nutritional Standards for Operational Rations

Subject: 23

f 3
| Period |
] 5 i
i I5ept- JSept. jSept. |Sept. |
H Toral | 2=-4 | 9-11 115-17 |25-26 |
| i } { : }
1 Mean | Mean | Mean | Mean | Mean |
i Intake]Intake]Intake)Intake] Intake]
| - { i + { |
} PROTEIN, g 85} 108} 89} 18| 54 |
| - - + 4 p + I
|PROTEIN, % NSOR 851 108} 89| 78] 54 ]
b 1 | i } I
|FAT, ¢ 93] 122] 96 | 85) 56
birse—s _ | s + %

|[FAT, % NSOR 58] 761 60| 53] 35
I + + ! |
ICARDOHYDRATES, g 200 235]) z15]) 212] 168
sz : i | + =t
J]CARBOHYCRATES, % NSCR B5) 53] 49 43 24

Il
|

————

|CALORIES 1972i 2468T 2077] 1920| 1147
]l ] ]

:CALORIES, % NSCR 555 691 58]  S3j 32

:CALCIUM, ng 526i 652] 5837—-;20!—'—E?B
1 | s

;CALCIUM, % NSOR 661 821 73] 53} 51
. 1

| PHOSPHORUS, mg
I :
| PBOSPHORUS, ¥ NSOR
i

——4 1
1196} 1497 1z61] 1037| 834
1

, 1 +
150, 187}  158] 1301 111
1 ; i

et e o e e e e e e i e b s e el g e e e e e e e e e e e e e e e mae e G e e e —

1

| 3[4
[IRON, mg 14 14} 121 9 6
i _ + 1 + +
JIRON, % NSOR 601 76] 69] 50| 36
| + -4 et
|SODIUN, mg 4703] 7136] 4459] 3692} 2937
I _ + + + +
|SODIUM, % NSOH 781 119} 744 62| 49
] 1 + 3 t
[POTASSIUH, ng 1782] 2186} 2009] 1689 974
[ : —4 { 1 |
|POTASSIUN, % NSOR 48] 58| 54| 45} 26
[ } i } +
|MAGNESIUM, ng 2121  256] 2331 212] 117
i + 3 } :
| MAGNESTIUN, % NSOER S 64| 58] 53] 29
[ § + { }
ITOTAL VIT. A, 10U 7220 8309| 7889) 6973] 4955
1

{CONTINUED)
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Mean Daily Intake of Energy and Nutrients (Combined Method):
By Weight and Percent NSOR for Each Subject in the Experimental Group
N30R is the Nutritional Standards for Operational Rations

Subject: 23

Ve e e B B — e G0 S — o

| Period

|.__

| J]Sept. |Sept. |Sefpt. | Seprt.

fTotal | 2-4 | 9-11 }15-17 | 25-26
] 1

| ¢ + } }

§ Mean | Hean | Mean | Mean | Mean

|Intake|Intake|Intake]|Intake]lntake
1 ]

¥

|

|

|

|

|

1

|

| i + + + i

| TOTAL VIT. A, % NSOR | 2171 2499 237 209) 149

| + + + + +

[ RI,. ‘G, mg | 139] 1591 159] 124 99

1 { + t ; I

|VIT. C, % NSOR ] 231] 265] 265 207 165]

| + 1 + i i 1

|THIAMIN, mg } 4.6 5.6] Sed] 3.7] 3.4

i — + t + i |

| THAIAMIN, % NSGR l 253| 310]) 287] 206] 189 ]

| : + i t | i

|RIBOFLAVIN, mg | 1.6 1.9} 1.8 T4 1]

i 1 g + + 1 |

{RIBOFLAVIN, % NSCR | 73} 88| 81] 65] 501

l + } } t t i

|NIACIN, ng | 22.2] 28.7F 22.7] 20.0)] 14.3|

i + } + 4 i |

INIACIN, % NSOR | 921 1204 94 | 83] 62|

| t } 1 i 1 |

JPYRIDOXINE, mg H S 3.8y 3 ) 2] 2.71

l F=— 1 e Ju2 i -1

|PYRIDOXINE, % NSCR | 1501 1744 170] 124 122]

1 1 4 sk + { ~1

| TOTAL FOOD, g I 618] 7399 679] 621] 343
" |
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Mean Daily Intake of Energy and Nutrients (Combined Method):
By Weight and Percent NSOR for EBach Subject in the Experimental Group
NSCR is the Nutritional Standards for Operational Rations

Subject: 24

r - 3
| | Period |
| | . |
| | |Sept. |Sefpt. |Sept. |Sept. |
| |Total | 2=-84 } 9-11 |15-17 | 25-26 |
| | ! | { i i
| | 4ean | Mean | Mean | Hean | HMNean |
| |Intake}Intake|IntakejIntake]Intake|
| } t 1 } 1 |
| PROTEIN, g | 83| 90} 121 71 321
| 1 g i t -+ |
|PROTEIN, ¥ NSOR | 83) 30 121 71) 32|
- -~ 2 +- t |
IFAT, g I 93} 110 132 76| 37
' 1 sy 1 ¢ a
IFAT, % NSOR I 581 69] 821 47) 23]
I ko 1 i 1 + |
{CARBOHYDRATES, ¢ | 200} 22¢} 278 175} 83
| 1 i t s i i
|CARBOHYDRATES, ¢ NSOR] 451 51} 63} 40} 19 |
i i t + 1 + i
ICALORIES 1 1970f 22501 2777} 1662} 799
| ; sk + B + t |
ICALORIES, % NSCR } 55]) 63) 7714 46| 22§
I + 1- $——- } } i
JCALCIUM, mg | 460} 639 6014 3534 142
| + { + ¥ { I
|CALCIUN, % NSOR | 58} 80| 75] 4y 18|
| - 1 1 4 4 + i
| PHOSPHORUS, mg ] 1040}  1332p 1419} 829 349
| + i + + t |
JPHOSPHORUS, ¥ NSCR } 1301 166 177} 104) i
1 } t + + + i
|IRON, mg | 121 12] 16} 11} 6}
| 1 + + G ; t l
JIRON, ¥ NSOR | 65| 651 30| 61} 31}
f== 1 { 1 + + |
|SODIUM, mg | 4734 5335} 676Z| 4350} 1367]
| i 1 4 + + -1
|SODIUN, % NSOR 1 79§ 89] 1131 73) 231
I 1 i + + : |
IPOTASSIUN, mg ] 19101 1693} 3058| 1854 5939 |
| &= 1 + % } I
|POTASSIUM, % NSGR | 51} 4sy 82 49 16 |
| 1 + i3 +— } |
|MAGNESIU}M, my | 212 242) 342} 152} 60|
i i { i + 4 |
| MAGNESIUM, % NSOR | 53} 61| 86| 38} 15|
i =5 i + i i |
}TOTAL VIT. A, 1U | 5861} 8135} 91761 3610} 855 |
| I— A
(CONTINUED)
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Mean Daily Intake of Eneryy and Nutrients (Ccrbined Method):
By Weight and Percent HSOR for Each Subject in che Experimental Group
NSOR is the Nutritional Standards for Cperational Rations

Subject: 24

| Period

I— .

| Total | 2 | 9-11 115-17 |25 26
I 1 === 1 i

| Mean | HMean | Hean | Mean | Mean
|Intake|lntake|IntakeiIntake|Intake

i
|
I
|
|
|
|
I
|
I
I
|
i
I
I
I
!
]
|
|

|
|

|

|

1

[

|

|

+ |

TOTAL VIT. A, % NSOR | 176  204) 275 108 26|
: | 4 : —+ [

VIe,. 8, g | 84} 1271 10 38 21
— } 1  — + 1
VIT. C, % NSOR | 1801 212 234§ 63 3
1 4 + f—phnd

THIAMIN, mg | 4.3] 6.7 5.6|  Z.8] 1.8

% + 4 1 + |

THIAMIN, % NSCR | 239} 381 313}  155] 101
f 1 : 1 i |

RIBOFLAVIN, mg | 1.9] 2.2] 2.5] 1.6] 0.8]
-1 i | + ~ [

[RIBOFLAVIN, % NSCR | 84 101 112} 71) 38
| 1 : + 1 + |
[NIACIN, my | 21.7] 26.1] 32.3] 16.0] 7.9
| 1 + 4= + —+ |
INIACIN, % NSOR I 90]  109] 134} 67 33
| + { 1 } 1 |
[PYRIDOXINE, mg { 2.4}  3.3]  3.44 1.91 0.5}
| ; i - + + l
|PYRIDOXINE, % NSCR | 111}  151) 154 851 24 |
! + : 1 + + z
{ 616] 665 877| 535]  268|

yTOTAL FOOD, g
L
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Mean Daily Intake of Energy and Nutrients {Ccnmkined Hethod):

By %Weight and Percent NSOR far Each Subject in the Experimental Group

WSOR is the Nutritional Standards for Operatiopnal Rations

Subject: 25

r - 1
| I Period i
| — |
| 1 )Sept. [Sefpt. |Sept. |Sept. |
I |Toral } 2-% | 9-11 1517 | 2526 |
I i— i 1 ; === |
] } Mean | Mean | Mean | Mean | HMean |
i }IntakejIntake|Intake}Intake|Intake|
i { t + -4 t 1
| PROTEIN, g | 97} 76} 122 88| 106
| { i 1 $-——t |
|PROTEIN, % NSOR } 971 16] 122 88] 106}
i ¢ fea—smus] + 1 a
|FAT, y ] 105] 761 132} 105] 109
| + t i t { |
|FAT, % NSOR | 66} 471 831 65 63|
i 1 + = + z |
}CARBOHYIDRATES, g i J144 280} 389 323) 239
| 4 t 1 o i |
JCARBOHYLDRATES, ¥ NSOR} T1] 6l) B8} 73} 54 |
- 1 1 1 i + |
JCALORIES | 2590) 2103} 3234 2587 2362Z|
1 1 i -+ + = !
|CALORIES, % NSCR ] 12} 58] 50| 72] 66 |
| t 1 { 4 = |
JICALCION, mg | €13 551} 724 eu46] 489}
i t t } +- ; ]
J]CALCION, % NWSCE | 77 69] 30| 811 61|
| i i 1 + e i
JPHOSPHORUS , my Joo13991 10794 17961 1303fF 1428
! t 1 + i 5 } |
| PHOSPHORUS, % NS5CR | 175] 1351 224 1631 178}
1 1 ; 1 1 ; :
|TRON, mg | 15] 13] 18] 16} 13
| 1 t 4 + o {
JIRON, % NSOR 1 83] 71 994 88| T3]
| 4 1 i + t I
| S0DIUM, ng f  5582] 4768) 7535) 4559] 5409]
J——- o] { 1 1 : i
}SODIUNX, % NSOR 1 931 79§ 126] 761 90|
{ i + } 1 4 i
|POTASSIUN, myg 1 2896} 2508) 3315) 2948y 2774j
| + } i & + 1 ;
|POTASSIUM, % NSCR i T7) 67} 881} 79| 74
[ 1 + 1 1 } 1
|MAGNESIUON, mg ] 307 211 377) 301} 357
[ = 1 { + + .l |
IMAGNESIUM, % NSCR | 7714 53§ 94 | 75 89§
i 1 i 1 } } !
jTOTAL VIT. &, IU I 10155) 8125 10%8¢) 10457) 12110]
1 4

(CONTINUED)
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Hean Daily Intake of Energy and Nutrients (Ccmkined Method):
By Weight and Percent NSOR for Each Subject in the Experimental Group
NSOR is the Nutricvional Standards for Cperational Rations

Subject: 25

| Period |
| |
l |Sept. | |
jTotal | 2-4 | 9-11 |J15-17 | 25-26 |
1 [

I

|

Sept. |Sept. |Sept.

| i ] !

¥ 1]
| Bean ] Hean | Mean | Hean | Hean
jIntakejIntake]Intake)Intake| Intake
1 ¥|

L]

|

|

|

|

|

H

l

l % = ¥ T"'_ )

| TOTAL VIT. A, % NSCR | 3051 2414} aT7 3144 363]
i + 1 { } + |
{VIT. C, mg ] 189 | 1621 208 1804 214
| i 4 0 + ks I
JVIT. C, % NSOR | 315} 270 347 300 356 |
| i i : + + [
JTHIAMIN, mqg { Se i) 4.3} 6.2 £.3] 6.1]
! t i t + + |
|THIAMIN, 7 NSOFR | 318} 2024 346 | 351} 341}
[ = 1 + 1 1 [
I[RIBOFLAVIN, my | 291 1.8 22551 2.3 1.7}
| + f + 1 o [
JRIBOFLAVIN, % NSCR | 97} 82} 1144 106] 79]
| : t 1 1 t |
INTACIN, ng § 27.1) 1S.2) 34,7} 23.6f4 32.5]
= t 1 + e et
| NIACIN, % NSOR | 113} 80] 144 981 136}
I== + + + ; ik [
IPYRIDOXINE, ng | 4.4 4.0 4.7] 4.8) 4.0 |
| + + 4 + % |
{PYRIDOXINE, % NSCR | 201} 183} 215 217} 180§
| | 1 1 1 4

JTOTAL TOOD, y | 866} T7171 1074 837] 731
L ']
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Sean Daily Intake of Eneryy and Nutrients (Comkined Method):
By Weight and Percent NSOF for Each Subiject in the Experimental Group
NSOR is the Nutritional Standards for Operational Rations

Subject: 26

o

CALORIES 15174 1856; 1200 | 13095 1792

CALORIES, ¥ NSOR uzq% 522 R, so:

CALCIUN, ng e 435] 3101;_ 389 559:
} f | i

CALCTUH, % NSOR 521 5 39T; 49) 71:

] g e |

f 3
| Period {
| - I
| |Sept. |Sept. |Sept. |Sept. |
| Total | 2-4 | 9-11 |15-17 }25-26 |
| 1 t 1 = i
i Mean | Mean | Mean | Mean | Mean |
| IntakejIntake|Intake|Intake|jIntake]|
[ £ f i = 1
|PROTEIN, g 53} 571 471§ 46| 64|
| = 1 1 1 | !
| PROTEIN, % NSOR 53| 571 474 46| 64 |
l a 1 + 1 |
|FAT, g 75] 95} 57| 61} 92|
I 4 ) = 1 |
JFAT, % NSOR u71 59§ 36 381 571}
i { + 1= + i
|ICARBOHYDRATES, g 159 194 125] 145 178
| i 1 + }
|CARBOHYDRATES, % NSGR 36| iy 281 339 41|
l 1 1 1.

|

|

|

i

|

|

|

i

!

1
{PHOSPHORUS, mg 917| 538} 808j 803] 1218}

t |

| . —+
115} 1171 101] 1001 152]
i i l

PHOSPHORUS, % HNSOR

e bt s e G e Ems b G o b G o e afe hame B e adhe man mfe e S b vehe e e s B e e o e e S e — e Al S e —— -

|
|

| 1 1 + +

J]IRON, mg 9 11} 71 H 11
J=== i t + ~t !
IIRON, % NSOR 43} 62| 38} 38) 601
l 4 1 + -+ |
|SODIUN, mg 3336] 3956] 2508] 2889 4317]
1 + + + + |
|SODIUN, % NSOR 56| 66] 429 48} 72]
[= == t t + 1 I
|IPOTASSIUNM, ayg 1290 1721] 894§ 1083F 1547}
‘ % 4 +——— |
|POTIASSIUM, % NSOR 344 b6 24 291 41}
| 1 1 : : |
|NMAGNESIUM, mg 146 178] 1131 130} 171
| i + - | |
| MAGNESIUM, % NSOR 36| G4} 28| 32) 43|
| : 1 1 = 1
|TOTAL VIT. A, IU 3234] 2663] 2720 35304 4415]
L |

{CONTINUED)
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Mean Daily Intake of Enerygy and Nutrients (Combined Method):
By #eight and Percent NSOR for Each Subject in the Experimental Group
NSOR is the Nutritional Standards for Cperational Rations

Sub ject: 26

o == B |

i
I ] Period |
| | : |
| i }Sept. | Sept. |[Sept. |Sept. |
i [Total § 2-4 | 9-11 j15=-17 j25-20 |
| | { 4 { 1 |
| ] Mean | Hean | Mean | Mean | Mean |
| |Intake{Intake]Intake]IntakejIntake]
| 01 + 4 +- t |
| TOTAL VIT. A, % NSCR | 97} 801 82| 106] 132}
| 1 1 1 4= ! |
JVIT. C, ng ] 59} 38} 60 71) 69]
| } i A= + i -1
|VIT. C, % NSOR | 98] 64} 99| 118§ 115}
== i } + i 1 i
JTHIAMIN, mg | 2.71 2.3} 2.6 2.8 3. 2}
| { t 1 + i |
ITHIAMIN, % NSCR I 149 128) 146 154 | 1774
1 4 1 * 1 = |
|RTBOFLAVIN, mg | t 24 1.4) 1.0] 1. 2] B2
| C i 1 3+ + |
JRIBOFLAVIN, % NSOR | 54 644 44 53§ 57}
i = -5 4 = 4 5 |
{NIACIN, mg I T2 S0.8] TasT) =11a8y  negB|
j—— 4 + 1 75 4 i
INIACIN, % NSOR I 47§ 46| 49| 47} 45 |
| + i i Hmtmmlpmrati |
IPYRIDOXINE, mg i 1. 6} 1. 21 1.0} %54 2.6}
| 1 i } g ¥
]PYRIDOXINE, % NSCR i 72] 52} 65]) T0| 118
| I t % T # |
| 4734 595) 390 375] 561)

| TOTAL FOOD, g
1
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Yean Daily Intake of Energy and Nutrients (Combined Method):
Ry Weight and Percent MSOR for Each Subject in tlLe Experimental Group
NSOR is the Nurricional Standards for Operaticnal Ractions

i
| v R L]
POTASSIUM, mg 1838) 2782 2135] 1519] 456
1 3 [}

|
|TOTAL VIT. A, ID
L

Subject: 27
T e = e |
| | Period |
! | : -1
| | |Sept. |Sept. |Sept. |Sept. |
| |Toral | 2-84 | 9-11 |15-17 ]| 25-26 |
| l i =i + } [
| | Hean | Mean | Mean | Fean | HMean |
| {IntakejIntake|Intake]Intake]Intakej
| } t { 1 i |
| PROTEIN, g | 67] 114) 60| 561 221
| t i + g { |
|PROTEIN, % NSOR i 67| 114 60| 56 22]
[ : | 1 4 + 1
|FAT, g i 80§ 125 83| 67| 251
| { ¢ % + t [
|¥AT, % NSOR | 50] 781 52| 42| 15
| = | i 4 1 |
|CARBOHYDRATES, ¢ i 205] 310} 238 1514 81}
I 1 i t S i i
| CARBOHYDRATES, % NSOR| u7| 70] 54| 34 19
| | t { i | |
|CALORIES | 1804} 2822] 1937 1434) 634§
| + + 1 + t |
ICALORIES, % NSCH i 501 78] 54 | 40| 18}
| 1 1 } { ]
JCALCIUN, mg | €11} 902} 455 | 432 124
| { b 1 4 / |
JCALCIUM, % NSOR | ou| 113} 571 54 159
l 4 : 1 + | [
| PHOSPHORUS , mg i 1043] 1814} 922} 869] 299
| t + 1 + + l
| PHOSPHORUS , ¥ NSCR ] 130) 227} 115] 1111 37y
| i 1 + + 1 i
|IRON, mg ] 11} 18§ 12} 10] 3}
! + + : 1 —+ I
JIRON, % NSOR ] 63 100} 67) 55} T4
| 1 + + 4 + i
|SODIUM, myg [ 4397 67244 4804) 38817 1071)
1 : : 4 *, + l
|SODIUN, % NSOK | 73] 112} 80} 65] 181
| + { b i l
I | |
I 1 i i + i i
|POTASSIUY, % NSCh | 49] T 571 450} 124
I } } % t { 1
|MAGNESION, my ] 180] 289] 190 152] 45|
| + t g { | {
|MAGNESIUM, % NSOK | 45] 721 Lg| 38 11}
: ' ' : |
) I J

5737] 10407f 5453] 4337] 1260

{CONTINUED)
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Mean Daily Intake of LCneryy and Nutrients (Ccmkined Method):
By Weight and Percent NSOR for Each Subject in the Experimental Group
NSOR is the Nutritional Standards for Operational Rations

Subject: 27

| Period
‘ —_
{ |Sept. ] Sept. | Sept.

| Seg

jTotal | 2-4 | 9- 1 | 15-17 | 25-26
]
|

- i } t+

{ Mean | HMean | HMean | Mean | Mean
lIntake]Intake]Intake]Intake[Intake

L § q
| |
| l
| |
| |
( |
| |
| |
i } [
ITOTAL VIT. A, % NSOR | 172| 312| 164] 130 38
| | | | 1 4 !
{VIT. C, mg I 82) 166} 711 46| 29|
| 1 ~ } ! | i
{VIT. C, % NSOR | 1371 277F 118 77} 44 |
! | | 1 | { |
|TEIAKIN, myg | 3.7| T3} 2:9] 2.9 0.9
| : 4 + + & i
|THIAMIN, % NSOF | 208y 408] 163] 1560} 43|
I | | i } | [
|RIBOFLAVIN, mg 1 1.6f  2.9] 1.2]1  1.31 0.4
| + ¥ } + i a
JRIBOFLAVIN, % NSCR | 701 130] 57§ 60| 18]
[ —4- 4 b 1 ; |
{NIACIN, ng 1 13.91 24.64 11.6} 11.5f 4.6
| -4 i- o t 8 i
[NIACIN, % NSOK | 58§ 1031 43| 484 19])
' + f 1 1 + |
| PYRIDOXINE, mg 1 3.1 5.5] 3.01 2. 1] 0.91
i -4 : i { F |
JPYRIDOXINE, % NSOR 1 139] 252] 135] 96 § 421
' t % + % + |
|TOTAL FOOD, g | 613} 955] 663 | 499 195|
L
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Mean Daily Intake of Energy and Nutrients (Combined Method):
By Weight and Percent NSOR for Fach Subject im the Experimental Group
NSOR is the Nutritional Standards for Cperational Rations

Subject: 23

T 1
i l Periogd |
I | i
| ) ]Sept. |Sept. |Sept. |Sept. |
i ]Total | 2-4 | 9-11 ]15-17 | 25-26 |
I | 4 } i + i
| { Mean | Mean | Hean | Hean | Hean |
| jIintake]Intake)IntakejIntake]|Intakel
| } ——4 % 1 1 |
JPROTEIN, g | 67] 89} 97| 34 42|
! ~4 : 1 ¢ B
|PROTEIN, % NSOR | 67] 89] 97| 34 42|
[ 4 | —4 - ¢ [
|FAT, ¢ | 82} 110} 122} 38| 49
[ = : + + { |
|FAT, % NSOR | 511 691 761 24 31
| e I 1 + { |
|CARBOHYIRATIES, g | 174§ 289) 278| 561 83]
| 1 + + : + i
|CARBOHYLRATES, % NSCR| 40| 56| 63| 13] 19§
| 1 | ! + =4 |
|ICALORIES | 1706} 2338 2592} 697 940 |
! + i : + i !
|CALORIZES, % NSCR | 47i 65] 721 19) 26 |
| i 1 + + { i
ICALCTIUN, mg | 502 666] 7521 201) 335
| 1 i 1 ¥ t |
JCALCIUM, ® NSCE | 63i 83| 94 | 251 42|
[ : b 1 1 + |
| BHOSPHORUS , mg ] 1128} 13801 1794 407| 834]
1 t 1 + + g [
| PHOSPHORUS, % NSGR | 141] 172] 224 51} 104
| 1 1 + + F i
iIRON, mg i 9] 13] 14| 49 51
1 t % + + =]
JIRON, % NSOR ] 52] 73] 751 24 26}
[ 1 + 1 1 4 I
| SODIUN, my i 4264) 6202 5576] 1927)] 28544
| + : 1 + —t |
|SODIUM, % NSOR i 71} 103} 93] 32] 48|
| : | : + —F |
|POTASSTIUH, ng i 1381%) 2382} 1720} 5931 545
| + i i + . ]
[POTASSIOM, % NSOR | 37 Gl 45| 16§ 151
[ 1 1 1 1 - |
JMAGNESTIUMN, g | 157) 234 225] 751 60 |
! 1 : + T + [
fMAGNESIUM, % NSO0K i 399 591 56 | 19 15}
| 1 4 1 =% e |
ITOTAL VIT. A, IU ] 51701 8332 7C771] 1897} 2480]
| - ]
{CONTINUED)
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Mean Daily Intake of Eneryy and Nuctrients (Combined Method):
By Weicht and Percent NSOR for Each Subijecr in the Experimental Group
NSOR is the Nutritional Standards for Operational Rations

Sub ject: 28

|

i

|Sept. |Sept. |Sert. {Sept. |

Total | 2-4 { 9-11 §15-17 | 25-26 |

{ t + e et

Mean [ Mean | Mean | Mean | Hean |

Intake]Intake|Intake|Intake]|Intake|
[] 1 ] 1

{

e e s | i

a v il
TOTAL VIT. A, % NSCR 155) 250 212§ 57§ 74 |
1 A

- |

S s D Gt G S Gt demit WM G e e G N s e

|

{ 1 T J T
VIT. C, mg | 93 151} 112) 50] 43j
o~ e Aty + % a
VIT. C, % NSOR | 1551 252] 186 | 83} 72]
: : 1 e |
THIAMIN, mg | 3.8 5e 3] 5.4 | 1.71 2ed]
~4 % + + = !
I THIAMIN, % NSOR | 212) 2971 300 94| 131}
| 1 4 1 1 | i
IRIBOFLAVIN, mg | 1.5} 1.9] 2.1 C.8] 0.9]
| - } 4 } ! i
|RIBOFLAVIN, % NSOR | 671 87| 95 361 40|
- : { ae— & |
INIACIN, myg 1 15.3)  15.2) 22.4)] 9.2  7.9)
' % t + + —+ :
INIACIN, ¥ NSOR | 64] 80| 93 38§ 33)
|— 1 1 4 1 F i
|PYRIDOXINE, mg | 2. 4.1} 3.81 .91 1.8
| 1 : 1 1 ! [
|PYRIDOXINE, % NSOR | 123} 186] 172 41y 80}
l 1 i 1 + b |
| 543} 752 8101 2334 293 |

|TOTAL FOOD, g
i
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Mean Daily Intake of Energy and Nutrients
By Weight and Percent NSOR for Each Subject in the Experimental Groug

(Ccabined Method):

NSOR is the Nutritional Staudards for Orexational Rations

Subject: 29

H §
| i Period |
| i - I
| I |Sept. )Sept. |Sept. [Sept. |
| |Total | 2-4 | 9-11 |15-17 |25=-26 |
| { + } 1 —+ I
} | Hean | HWean | HMean | Mean | Hean |
| lIntakeIIntakelIntakelIntakeaIntaxel
| — i +- I
|PROTEIN, g | 971 13u| 901 781 77|
| i + + 1 =7 |
IPROTEIN, % NSOR | 97| 134 901 78] 7]
|- e + ik ¥ 4 |
[FAT, g | 117} 153] 101 951 120
| + e y o + } ]
|FAT, ¥ NSOR | 73) 96| 63| 59] 751
[ =t t . | —=d4 } i
|CARBOHYTRATES, g | 299¢ 411 2414 239§ 310
| | } o fea T i |
|CARBOHYDRATES, ¥ K| 68| 93] 551 54 70
i 1 +— 1 1 } =l
ICALORIES ] 2634] 3558] 2229 2119] 2631]
I i 1 t + t |
JCALORIES, % NSCR ] 73} 991 62| 59§ 73]
! = 4 + T n I
ICALCIUN, myg | 712] 819] 781] 617] 592
‘ 1 : + + |
|CALCIUM, % NSOR i 89| 102| 98 | 77) 74
| . i T e t |
| PHOSPHORUS, my | 1586} 20151 15461 1312] 14124
| : = 1 4 + |
|PHOSPHORES , % MNSCR ] 198 252] 193] 164 176
' 1 1 + + 1
|IRON, mg | 151 19| 14 ] 13} 13]
| | + Y S . ~ |
JIRON, % NSOR { 82 106] 75 71) Ta4
| + i t + 1
|SODIUN, mg j 5489) 66491 5329] 4890y 4888
{ ¢ + 1 [
|SODIUN, % NSOR | 91j 111| 89| 81] 81]
! + t } } T ==
|POTASSIUM, mg | 2516 3214 2337) 2168) 2262|
|— 1 : i + f |
|POTASSIUM, % NSCR | 67| 86| 62| 58] 60|
| + } t + el |
|MAGNESIUNM, mg | 265) 364 218 206} 277 |
| i } 1 ) i |
|MAGNESIUM, % NSOR | 66| g1} 54| 52] 69|
| 1 + } + t {
JTOTAL VIT. A, IU 1 9873 10u6ui 1C737| 79034 10645|

(CONTINUED)
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Mean Daily Intake of Energy and Nutrients (Combined Method):
By ¥eight and Percent NSOR for Each Subject in the Experimental Group
NSOR is the Nutritional Standards for Operational Rations

Subject: 29

T 1
| | Period |
| | : |
| | JSept. |Sept. |Sept. |Sept. |
| }Total | 2-4 | 9-11 }15-17 |25-26 |
| | i § |
| | Mean | MHean | Hean | iMean } Hean |
| iIntake|Intake]Intake|Intake]Intake]
! : + + + % i
fTOTAL VIT. A, % NSOR | 296 314 322§ 237] 319
| + { t 1 i |
|VIT. C, ng | 137} 124 166 | 115} 149
| 1 1 : g F |
|VIT. C, % NSOR | 229] 206} 277 191} 247
| } 1 i i —+ |
JTHIAMIH, mg | 5«9 6.1 7.0 5.0} 5ia 2}
[ = 1 + + : |
JTHIAMIN, % NSQR | 327] 3394 387 279} 2891
| { + ) 1 } |
|RIBOFLAVIN, ng | Za 2] 3.¢C 2ray2al 1.7} 1.6
| ! 1 - e ———— |
|RIBOFLAVIN, % NSOR | 99 136} 99 | 79 72]
[ % + + -+ | |
|NTACIN, my I 21.7) 31.2) 1$.7] 15.9] 18.9]
|NIACIN, % NSOR | 90} 1301 821} 66] 791
| i 1 t + i |
|PYRIDOXINE, mg | 4.71 4.7] S.6} 4.01 4.21
1 | t ¢ + = i

183} 192]

i
|TOTAL FOOD, g

L

-

|PYRIDOXINE, % NSOR | 212§ 215} 253
% i
i

R R i ]
8671 1175] 748 | 711 819
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Mean Daily Intake of Energy and Nutrients (Combined Method):
3y Weight and Percent NSOR for Each Subject in the Experimental Group
NS50R is the Nutritional Standards for Operational Rations

Subject: 30

" =i
| i Period I
i | : |
| | |Sept. |Sept. ]Sept. |Sept. |
| [|Total | 2-4% | 9-11 }15-17 | 25-26 |
} | + | t + l
] { Mean | Mean | Hean | H¥ean | Hean |
i |Intake|Intake|Intakellntake]Intakel
| t 1 e e e
| PROTEIN, g | 1051 12u| 96] 95§ 105
l 1 { 1 + i i
JPROTEIN, % NSOR | 1051} 124) 96 | 95 105]
i } f + + + i
iFAT, g | 1221 1521 111§ 96 133
! s +- 1 + = !
|FAT, % NSOR | 76) 95| 70 60| 831
I ) 4 —1+ 1 + I
tCARBOHYDRATES, g | 380} Ly 328] 337] 419
| =k 1 4 % t i
|CARBOHYDRATIES, ¥ NSOBR| 86| 102} 5] 717} 95]
|— + + + + t |
[CALORIES } 3036] 36u48] 26981 2590 3292]
| + + = S t i
|CALORIES, % NSCR I 84| 101} 75| 72] 91}
| - 1 l : 4 == l
JCALCIUM, mg | 2024 suy) €10 623} 749§
| 1 { + 1 + |
{CALCIUHN, % NSCER | B8] 106] 761 78] 94
| + 1 t + + |
| PHOSPHORUS, mg | 1564} 1959) 1341] 1359) 1614}
! | : 1 1 t |
{PHOSPHORUS, % NSCR | 196 | 245] 168 170} 2|
I c { 1 + } 1
|IRON, mg i 16] 18} 15} 16 71
| t i ot } 1 I
J]IRON, % HNSO0R i 91] 98} 84 901 21
| i § t 1 + + -4
|SODIUN, mg | 5831 6411} 5633 51271 6313)
l § ¢ { } + i
}SODIOM, % NSOR | 97 107] 94 | 85] 105}
1 1 + { 1 + |
|POTASSIUM, ng I 3010f] 3218] 2854 2854] 3167]
| i + 14 + t l
|POTASSIUM, % NSOR ] 80| 86] 761 756) 84 |
i + i i + + I
|MAGNESIDH, mg i 282] 299] 255) 282 297
| f 1 + + + |
|MAGNESIUH, % NSORK | 701 75] 64 ] 70] 74§
I t t + + } i
|TOTAL VIT. A, I1U |  7542] 110804 6351) 4537) 8530]
(CONTINUED)
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Mean Daily Intake of Energy and Nutrients (Combiped Method):
By Weight and Fercent NSOR for Each Subject in the Experimental Group
N30R is the Nutritional Standards for Crerational Rations

Subject: 30

Period

4
1 b ¥

| Mean | Mean | Hean | Hean | Mean
jIntake]Intake]intake}jIntakejIntake]
1 1

"
|
I
|Sept. |Sept. ])Sept. |Sept. |

Total | 2-4 | 9-11 J15-17 |25-26 |
i ! ¢ !

i

e —— — — — E—

} { i i + i
| TOTAL ¥VIT. A, % NSCR | 22614 332 191] 136] 256
| } i | t { )
jVIT. C, mg | 121) 166| 99 91| 132
I ~—4 } 4 o |
|VIT. C, % NSOR i 202) 276 166 | 151) 219
I t + t 1 t I
| THIAMIN, mqg J 4.9j 6.9] o3| 3.51 5.0]
| 1 + : 1 : |
JTHIAMIN, % NSOR | 272 3g2] 238 1944 276 |
I 1 { + + t }
IRIBOFLAVIN, nmg | 2.3 2.6 2«1 2.2] 2.4}
| ;] 1 1 1 |
{RIBOFLAVIN, % HNSCR H 105] 120} 94 | 991 109§
{ i + i + 1 |
INTACIN, mg i 22.34 26.3] 19.4) 20.5} 23.3]
| + 1 + + : 1
INIACIN, % NSOR | 93§ 110} 811 85] 97§
i 1 i 1 + =% {
iPYRIDOXINE, mg i 3. 8] 53] 3.4 2221 4.6 |
i t i + 4 L i
|PYRIDOXIKE, % NSOR I 173 2411 155 | 100} 210
1 1 : : - | !
|TOTAL FOOD, g ] 1006] 1180} 849 9471 1071
L 2

235



Mean Daily Intake of Energy and Nutrients (Combined Method):
By Weight and Percent NSOR for Each Subject in the Control Group
NSOR is the Nutritional Standards for QOperational Rations

Subject: 1
| o h
Period ]
= §
|Sept. }Sept. |S5ept. }Sept. |
Total | 2-4 | 9-11 J15-17 125-26 |
1 1 1 } |
Mean | Mean | Hean | Hean | Hean |
Intake|Intake]lIntake|Intake|Intake]
+ + + | |
PROTEIN, ¢ 86| 115] 86 | 734 62]
{ t + + |
PROTEIN, % NSOR 86| 115] 86 | 713} 62|
= z I + + |
FAT, g 107] 131 1021 99} 90 |
. : Pt + !
FAT, % NSOR 67] 82} 64] 62| 56}
: 4 + i { |
CARBOHBYDRATES, g 221} 250§ 192 262) 159]
{ + + 1 |
CARBOHYDRATES, % NSCR 501 5719 Bu| 60} 36|
} t + { i
CALORIES 2196 2678} 2024 2231 1681
— 4~ b + |
CALORIES, % NSOR 61j 74 56 | 62] 47i
= t { + t

[)
]
CALCIUM, mg 985{ 1114)  962] 1086]  675]
i 1 ]

I
I
1
|
|
I
I
I
I
|
!
I
i
{
|
i
I
|
|
|
i
|
!
!
I
]
|
|
|
!
l
I
|
|
|
|
|
I
|
!
|
|
|
I

_-l—-—-l——-ll-—-y.._up—-l-—--—--_--.—..I--.Jy.._-{t-—-.-———u..—-_-—-4}-—-—-—-——-—-—-—..—___-

Tk T T i T
CALCIUM, % NSOR 123} 139} 120 136] 84|
1 i t + H
PHOSPHORUS, mg 1488] 1963 13531  1437] 10546
t 4 i + l
PHOSPHORUS, % MNSCR 186 | 2451 169 180§ 132]
{ } 4 £ !
IRON, mg 14 20) 14 124 9
: + 1 ¥ !
IRON, % HNSOR 79] 110} 751 68} 53]
= 1 i + J
SODIUM, mg 49294 50211 4116} 6644) 3440]
+ + : + [
SODIOM, % NSOR 821 84 69§ 111§ 57]
o} +- = |
POTASSIUN, mg 28761 2836] 2493] 23361 2120}
: : 1 + 1 1
POTASSIUM, % NSOR 66} 76] 66| 62} 574}
1 | { 3
=T T 1 T
|HAGNESTION, mng 217] 257] 208} 2251 157
! 1 : t = !
|MAGNESIUM, % NSOR 54} 64} 52] 561 39]
l 1 { 1 4 l
ITOTAL VIT. &, IU 5671] 8808] 5237} 5027 2582j
1 ]

(CONTINUED)
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Mean Daily Intake of Energy and Nutrients (Ccmbined Method):
Ry Weight and Percent NSOR for Each Subject in the Control Group
NSOR is the NHurritional Standards for Cperational Rations

Subject: 1

Period

1

|

i

1Sept. | Sert ]Sept. |Sept. |

Total | 2-4 | 9-1 |
£ |

|

1 11517 ) 25-26
: 1 : +
| Mean | Mean | HMean | Hean | Mean
|Intake1IntakelIntake]Intake]Intakel
i

S e e S G GBS e e S e e e 2

l
TOTAL VIT. &, % NSQR |  170] 264} 157| 151 77|
1 1 1 1 ] l
ViT. C, ag | 91§ 83} 861 111 82|
+ { t + + [
VIT. B; % BSOR | 152}  138] 144} 185] 136
: 4 t + = [
{THIAMIN, ng { &5 @.9) 2.8 2.00 0.8
| + 1 t 1 t |
ITHIAMIN, % NSOB | 138] 217 6] 113y 4y |
' % 1 ¥ + t |
JRIBOFLAVIN, mg | Za 1} 2.5l 2.0 Ze 1] 1.4
|— t + + + : [
|RIBOFLAVIN, % NSCR | 94y  113] 93| 961 64|
| — 1 i + ¥ |
INIACIN, nmg | 15.3] 24.3] m.7] 10.417 9.9
| 1 : F + : |
INIACIK, % NSOR | 6u] 101} 61| 43| 41
| 1 3t { + } i
IPYRIDOXINE, mg | 1.9F 2.9]  1.8] 1.6] 0.8]
I 1 f { + 1 |
IPYRIDOXINE, % NSGR | 851 1344 811 72| 35|
[ | 1 4 + + 1
| 1432] 1470Q 1486 1398) 1343
N |

| TOTAL POOD, g
1
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Mean Daily Intake of Energy and Wutrients (Combined HMethod):
By ¥eight and Percent NSOR for Each Subject in the Control Group
NSOR is the Nutritional Standards for Operational Rations

Sub ject: 2

Period

{Sept. }Sept. |S5ept. |Sept.
Total | 2-4 } 9-=11 |15=-17 | 25-26
1 i L

1 Li ¥ L]
Hean | Mean | Mean | fiean | MHean
IntakejIntake|Intake|Intake|Intake
1 ' 1 1

1 1
| | !
| ! i
| | [
| ! |
[ | [
| [ |
| [ [
| : . ¢ + . |
|[PROTEIN, g | 79] 104 76| 471 95
| + i + 1 = |
| PROTEIN, % NSOR i 79] 104} 76} 47 95 |
| + i 1 1 1 !
IFAT, g | 881 1021 88| 54| 118}
! t : | ~4 t I
|FAT, % NSOR | 55} 64 55 | 34| 73]
| | i : 1 1 [
ICARBOHYDRATES, ¢ | 224 246] 225 163 284 |
| t : 1 + ¢ |
ICARBOHYCRATIES, % NSOR| 51) 561 51} 37 65}
| 1 : F 4 + |
{CALORIES | 1998f 2326 1984) 1317y 2549]
l 1 i 1 1 1 [
ICALORIES, & NSGCR | 56] 65] 55| 371 71
i 1 i 1 = : [
|CALCIUH, mg i 661} 646) 660C] 548) B55|
| : 1 + + :

|CALCIUM, % NSGCR | 83} 81] 83 691 107 |
! 1 ; t | t |
| PHOSPHORUS, ng ]  1158] 1489] 1072] 761 1388
| =g 1 | 1 + [
| PHOSPHORUS, % NSOR | 145] 186 134§ 95} 174 )
1 i } 1 1 + |
|IRON, mg | 14} 204 12 91 16
| t 1 4 —~ =4 [
IIRON, % NSOR | 77| 111) 65| UY:¥) 88 |
| : ¢ 1 i + !
|SODIUM, mg I 3037) 3428)] 3042f 2416] 3376)
| : f i 1 + |
|SODIUN, % NSOR | 51} 57] 51} 404 56|
[ i t } 1 =) I
IPOTASSION, mg | 2695} 3572} 2373§ 1843 3142
[ f : i 1 + |
JPOTASSIUM, % NSOR | 72 95| 63| 491 84 |
[ 1 : 1 1 + [
|MAGNESIUM, mg | 191) 235] 192 124 223
| i t T' + : |
|MAGNESIUH, % NSOR | ug 59] us| 31 56
[ 1 1 + 1 : |
JTOTAL VIT. A, IU ] 4552] 7083] 5940] 1373 3445]
i J

(CONTINUED)
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Mean Daily Intake of Fnergy and Nutrients (Combined Method):
By ¥Weight and Percent NSOR for Each Subject in the Control Group
NSOR is the Nutritional Standards for Operational Rations

Subject: 2

3

Period }

' !
|Sept. |Sert. |Sept. |Sept. |

Total ) 2-4¢ | 9-11 |15-17 §25~-26 |
A i

o [ 1

¥ L} T 1 I

Mean | Mean | Mean | MNean | Hean |

IntakejIntake]|IntakejIncake]|Intake]
1 i A

r

! |

| |

| |

i [

| [

| |

| !

| i . . + 1 |
|TOTAL VIT. A, % NSOR | 137} 212] 1781 41y 103
' ‘) 4 1 + { I
[VIT. C, ng i 136] 237} 871 114 92|
| + ¢ 1 1 : [
[VIT. C, % NSOR | 227 396 5] 190} 153
| 1 t 1 | + [
| THIAMIN, ng ] 1. 5] 2.5) 1.6] 0.7} 524
| : t | 4 | [
{THIAMNIN, % NSOGR | 86 ] 139] 911 40| 64
! | 1 4 4 | 1
|RIBOFLAVIN, my | 1.6] 1. 8] 1.6 1.2} 1.8
' % 4 + + t |
|RIBOFLAVIN, % NSGR ] 721 831 71} 55 84 |
| 4 + 1 e -
INIACIN, mg | 164y 26.8] 13.1] 7.5] 19.6]
i i 4 | 1 + l
INIACIN, % NSOR | 68] 110] 551 31y 82)
' = : + + = |
|PYRIDOXINE, mg | 1.2] 2.0} 1. 1] 0.4 1.2]
| t + = + 4 [
IPYRIDOXINE, % NSCR | S4y 92] 521 191 53]
[ % : i 4 + |
|TOTAL FOOD, g 1 1792} 2095 1758] 1074)

[ |
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Mean Daily Intake of Enerqgy and Nutrients (Combined Method):
By Weight and Percent NSOR for Each Subject in the Control Group
NSOR is the Nutritional Standards for Operational Rations

Subject: 3

Period

jTotal | 2-4 | 9-11 }15-17 | 25-26
| + } + %
| 4ean | Hean ) Hean | HMean | Hean
|Intake|Intake|InrakelIntake]Intake]
i { i + { !
121) 136] 135] 104 104 |
t ! { t I
121} 136} 135} 104 104 )
[} i i l

1
| |
i |
i |Sept. |Sept. ]|Sept. |Sepr. |

|

|
|

PROTEIN, g

PROTEIN, % NSOR

Chm ame SR SN e SN G ekt e GEE SRR EDM wten B smme dmme s

=} L] L] | !

FAT, g 138) 155] 136§ 117 1481

t 4 { + i

FAT, % NSOR 86| 97| 85| 731 921

= + + : [

|CARBOHYDEATES, g 291} 330] 216 | 307) 319}
| = + i 1 } [
|CARBOHYDRATES, % NSOR 66| 75} 49] 70) 721
I i 1 + | l

|CALORIES
:CALOBIES, % NSCR
:CALCIUM, mg
:CﬁLCIUH, % HNSOR

|
| PHOSPHORUS, mg

R 1 i
2869| 3254] 2595] 2684] 2980]
+ 1 } i
80 90 72] 751 831
i i + f
1475) 14160 1735] 1422 1250
: ¢ 1 |
184 177} 217} 1781 156
; } 4 |
2048) 2102] 2316f 1902] 1783|

i 3 ]

| . ' t : |
| PHOSPHORUS, % NSOR 256 263} 289] 238 223
| : : t + !
|IRON, mg 19 24 16 ) 171 18]
| + t + : I
ITRON, % NSOR 104 134 88| 94 100 )
! : + i + l
ISODIUH, mg 5798] 6954| 6063) 5258] 4474
; % 1 4 t |
|SODIUHK, % NSOR 971 116] 101) 88| 75|
l ' + + oy i
|POTASSIOM, mg 39574 4625] 3544) 3378] 4443
| 1 1 1 % 1
IPOTASSION, & NSOR 106} 123) 94 90 118
: i + frmrmesy |
fRAGNESIOH, mg 308) 368| 304 257 299
[ : : 1 t 1
|MAGNESTIUM, % NSOR 774 92| 76| 64 ) 75]
[ ' 1 t ' [
1

1 L)
7216 9931] 8761

-—pe mw wl e ade v b e e e e e e e s e el s e e o S e e e e e e e B b e e e e e e EE o —

¥
JTOTAL VIT. A, ID 45691 4796
[ ] '}

(CONTINUED)
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Mean Daily Intake of Enmergy and Nutrients (Combkined Method):
By Weight and Percent NSOR for Each Subject in the Control Group
NSOR is the Nutritional Standards for Cperational Rations

Subject: 3

Period

Total |} 2-4 ] 9-11 J15-17 | 25-26
! t = —
| Mean | Mean | Hean | Hean | Mean

lIntake|Intake}Intake|IntakejIntake
1 !

e gmem o dmm

4
|
|

|Sept. jSept. |Sept. |Sept. |
|
|
|
l

1 t + .
TOTAL VIT. A, % NSOR 216 298] 263]  137] 144 )
L i ] ]

I

] L] 1 T
143 202] 138] 984 132
} + b + i
239] 337] 230} 163} 219
i i 1 l

VIT. C, ng

=
=
-3
o

C, % NSOR

4

|

!

|

}

I

: i ¥ ) +
THIAMIN, mg I 3.1]  3.0] 8.z) 2.4] 2.7)

i 4 4 + 4 !
THIAMIN, % NSOR i 172 167] 232 133§ 148§

+ f - | ; |
RIBOFLAVIN, mg I 3. 1) T 2 3.3] 3.0 2.6

+ + : + } I
RIBOFLAVIN, % NSOR | 139} 146 149 1361 119

| : : i 1 |
NIACIN, ng | 25.1] 32.2] 24.9] 22.3] 19.0}

+ } + + = |
NIACIN, % NSOR | 1055  134] 104y 934 79)

i 1 + 1 f 1
PYRIDOXINE, mg I 2.61 1.9]1 8.0} Z2.1] 2.2}

-4 : } + 4 }

PYRIDOXINE, % NSOR |  118] 85] 184 95] 102}

{ ' ' + + !

] I I

8]
n
~J
O

L] q
2753F 3015] 2598

po . e D s G S AL G G e e G e e e S G S Gm G s e S e WShe s e SMbe v A

TOTAL POOD, g 2852
’ |

241



Mean Daily Intake of Energy and Nutrients {(Ccmbined Method):
By Weigyht and Percent NSOR for Each Subject in the Control Group
NSOR is the NWutritional Standards for Operational Rations

Subject: 4
f ]
| i Period i
| i - I
( | }Sept. |Sept. |Sept. |Sept. |
| iTotal |} 2-4 |} 9-11 j15-17 |25-26 |
I ] t 4 ] } |
| | Mean | Mean { Mean | Mean | HMean |
] jIntake]lIntake|Intake]lIntakelIntake]|
| { t } 1 1 |
| PROTEIN, g | 52] 73 42 46) 43
= ) } + ; t |
IPROTEIN, % NSOR ! 52] 73| 42| 46| 43
{ i : + ] + |
|FAT, ¢ | 571 68) 49| 49 66|
| 1 i t : | i
IFAT, % NSOR | 36) 43| 31 31 411
| -4 1 i t } |
|CARBOHYDRATES, g [ 1204 174 70] 139 86 |
l 4 t { 1 t |
JCARBOHYDRATES, % NSOE] 27 Loy 16| 32] 191
| , } + { t -+ |
(CALORILES } i202] 1636] €871 1161] 1088|
1 i + { + + l
JCALORIES, % NSCR I 33 45 25| 32] 30
b= } i 1 1 1 |
JCALCIUM, mg ) 311] 308] 316 277) 211
| } 4 } 1 i |
|CALCIUN, % NSOF I 39} 51] 40| 35| 26 |
| } } + | i |
| PHOSPHORUS , my | M3 1115] 636 | 602] 5561
| 1 | t + + I
| PHOSPHORUS, % NSOR ] 93] 139] 80} 751 69|
l { } + + 3 |
JIRON, mg I 91 13) 71 31 81
‘ | = f 1 o |
[TRON, % NSOR | 53] 731 41y 501 )
' 1 = + 1 | |
|SODIUM, mg I 21363 3527] 1459 1337] 2263]
i { + { + + i
|SODIUM, % NSOR | 36| 591 24 | 22| 38|
| 1 t | 4 t |
|POTASSTIUN, mg |  1785) 1992} 15951 1903} 1582}
l 1 : + + —t I
|POTASSIUM, % NSOR | 48| Sl 43] 511 421
' t = 1 + = |
|HAGNESION, mg 1 164 159) 48| 154 148
l § } { + i i
|MAGNESIUM, % NSOR | 41) 501 371 39 374
i t 1 + 4 t |
| 26201 #4110} 2007} 2176 1520}

|TOTAL VIT. A, IU
t

(CONTINUED)
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Mean Daily Intake of Energy and Nutrients (Combined Method):
By Weight and Percent NSOR for Each Subject in the Contral Group
NSOR is the Nutritional Standards for Cperational Rations

Subject: 4

Period

|Sept. |Sept. jSept. | Septa
Total | 2-4 | 9-11 {15-17 | 25-26
i i 1 i
Mean | Hean | Hean | Mean | Hean
Intake]Intake|Intake|Intake]Intake
H ) ] (]

S e e O G eSS G e S S g ol

L ¥
] i = 1§
TOTAL VIT. A, % NSOR 791  132) 60} 65| 06
4 : =t}
VIT. C, g 81}  120] 47) 86| 66
4 : 4 |
VIT. C, % NSOR 135]  200] 791 1u4]  109]
+ : | -+ I
THIAMIN, ng 1.3] 2.1] 1.3 1.0] 0.7}
{ 1 t |
ITHIAMIN, % NSOR 74 115] 75 571 39
| b ¢ { i
|RIBOFLAVIN, mg 1.0]  1.31 0.9 1.0 0.8}
| = i + { [
|RIBOFLAVIN, % NSCR Iy 57§ 39 44 34
| +- { } !
INIACIN, ng 14.1f 10.8]

|
INTACIN, % NSOR
i
| PYRIDOXINE, mg
i
|PYRIDOXINE, % NSOR

|
ITOTAL POOD, g
L

-l

54

(Yo
-
i
0
P=
Ut

T
64|
I

-

1
1.0 1.1
) ]

51

-
w [
L8] -
vl e T e g )

T i
6] 43 35
1 1

ame b e e e B v e S e e e S ame v e e — e @ W ame e o e S — e ame

El

t

+

|

:

|

_i_

[

b t

15.31 21.8] 12.9]
i I _}
|

3

|

_{,

[

Jr

i

1
20704 1742

-
tn
[\V]
(=}

2084

i

|

+ |

C.9§ 0.81

I l

I

t |
1866]) |
3
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Mean Daily Intake of Energy and Nutrients (Combined Hethod):
By Weight and Percent NSOR for Each Subject in the Control Group
NSOR is the Nutritional Standards for Operational Rations

Subject: 5

Period

Total | 2-4 | 9-11 §15-17 | 25-26

1 1 s S
] Mean | Hean | Kean | lBean | Hean
jIntakelIntake]Intake|Intake] Intake|
L} 1 (| i i

1
|
|

|Sept. |Serpt. |Sept. }Sept. |
|
|
|

1
|
|
[
[
|
I
[
! 1 1 i = {
| PROTEIN, g | 105] 118} 95 | 111 90 {
: | : 1 i a [
IPROTEIN, % NSOR | 105 118} 951  111) 90 |
| + 1 t 1 + !
IFAT, g {1200 122]  105)] 132 1204
| } : + + | !
IFAT, % NSOR | 75} 774 66 | 82] 75
| + : + 1 i !
ICARBOHYLRATES, g | 3124 312} 2741 363 293}
= 4 | + =~ i I
ICARBOHYDRATES, 7% NSOR| 1 71} 62] 831 67|
|- | % =k + ¥ i
|CALORIES | 2738] 2841] 2419| 3054) 2590
I t } 1 + : I
|CALORIES, 7 NSCR | 76] 79) 671 85} 724
f=% 4 { 1 1 + [
{CALCIUN, ng 19971 1101) 911§ 1237F  610]
I 1 } | i ; I
|CALCIUM, % NSOR I 125 138} 114 155] 76 |
I 1 : R - :; I
IPHOSPHORUS, ng ] 15754 1822] 13351 1817 1204
| } t 1 t —+ !
|PHOSPHORUS, % NSCR ] 197] 228} 1671 227} 150
| 1 1 1 B e
|IRON, mg | 191 231 151 19} 171
| | : + 1 3 |
|IRON, % NSOR | 104] 1271 831 107] 94 |
[ + + + + + |
| SODIUM, mg I 5311] 3991] 5010] 7769) 4054
i } 1 1 1 & [
|SODIUM, ¥ NSOR [ 89| 67| 8uy 129 68|
| 1 e e tc |
IPOTASSIUN, mg ] 3496] 35831 3110| 3948| 3266]
I 1 | + ' = |
IPOTASSIUM, % NSOR | 93] 96| 831} 105 87|
| t -4 1 + 4 =1
JMAGNESTIUM, ng | 2704 285} 255 3011 221
[ + { 1 + e !
|MAGNESION, % NSOR | 67| 711 ol | 151 55}
== 1 +- + 1 1 [
ITOTAL VIT. &, IU | 58701 70611 72731 5131 3089]
—

L

CONTINUED
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Mean Daily Intake of Energy and Nutrients (Combined Mecrhod):
By Weight and Percent NSOR for Each Subject in the Control Group
NSOR is the Nutritional Standards for Operational Rations

Subject: 5

L 1
| Period i
l== 1
| |Sept. |Sert. |Septr. |Septr. |
jTotal | 2-4 ] 9-11 }15-17 |25-26 |
i i ¥ + 1 i

| Yean | Hean § Mean | Mean | Hean |

lIntakejIntake}Intake|IntakejIntake]
1 + 4 t |

176 212} 218 154 93|
1 | _l_ ]

TOTAL VIT. A, % NSOR

Ll N h § ‘
161} 129} 183} 283} 113
L 1 i + '
8051 188
{ |

VIT. C, mg

T ¥ T
VIT. C, % NSOR 268| 216| 238
1 1

_}
|
i
:
:
|
1 1 1 } +
THIAMNIN, ng | 2.6]) 3.0} 2.7] 2.7) 2.0}
1 ¢ + + ¢ I
THIAMIN, % NSOR l 146 167} 7] 148] 130}
: : : : 1 i
RIBOFLAVIN, mg 1 2.4 2.7] 2.1] 2.7] 1.91
+ 1 + + 4 |
RIBOFLAVIN, % NSOR 1 109] 121] 96| 124] 861
% + i ——t [
NIACIN, mg I 21.31 27.2] 17.5§  20.2{ 20.1|
} s 1 + ; a
INIACIN, % NSOR | 89 113] 73} 84} 84§
| 1 1 4 .' 4 i
|PYRIDOXINE, mg i 1. 8} 1.71 2.04 2.9 1.4
| = i 1 1 + |
|PYRIDOXINE, % NSOR | 82} 71} 92| 93} 2 B2 |
| 1 4 t ' [
| | [

1
e T pU
|TOTAL FOGD, g 20971 2189] 1843 2371 1931
1
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Mean Daily Intake of Energy and Nutrients (Ccmbined Hethod):
By Weight and Percent NSCR for Each Subject in the Control Group
NSOR is the Nurritional Standards for Operational Rations

Subject: 6

T |
I | Period i
{ | = |
{ } ]Sept. |Sept. |Sept. |Sept. |
] JTotal | 2-4 | 9-11 115-17 | 25-26 |
{ | | } t 1 |
| | Mean |} Mean | HMean | Hean | Hean |
i jIntake|Intake]Intake]Intakej Intake]
| t 1 + 4 1 i
|PROTEIN, g ] 124] 153] 107] 1259 106
| + + 1 1 i |
|PROTEIN, % NSOR ] 124 153]) 107] 1251 106 ]
| 4+ 1 + 1 <k |
|FAT, g ] 153) 1740) 40| 145] 159]
! 4 + ¥ + : l
IFAT, % HNSOR ] 96} 106] 884 90| 99
! } i + t t |
|CARBOHYCRATES, g | 33u 324 278 384 358
| i i + =} ! [
fCARBOHYDRATES, % NSOR| 76] 'y 63} 87| 81|
| { 1 } t + |
|CALORIES | 32021 3458} 279 3321} 3254}
| f + ;: = 1 [
JCALORIES, % NSCR | 89} 961 18] 92i 90
f—— 4 { 1 i t l
|CALCIUN, mg | 1319 1643) 1189] 1305] 1049}
i S b i 1 } |
|CALCIUH, % NSOR I 165] 205] 149 163 131]
I { t { i i i
| PHOSPHORUS , mg | 2053} 2567¢ 1821) 1989} 1725]
| ( + { + + |
| PHOSPHORUS, % KSOR | 257 321} 228) 249} 216}
| + 1 ¥ ;.S + |
IIRON, mng | 194 24 15] 19} 19
| 1 + t ¥ 1 i
IIRON, % NSOR ] 108 135) 85] 105} 104
| 1 { i 1 + 1
| SODIUM, mg I 4916f S142] 46103 5078] 47944
I | ; 1 3 + !
}SODIUNM, % NSOR | 82§ B6] 77] 85} 80]
| ] } i } { |
JPOTASSIUN, rg | 3913} 8361] 3156 4052) 4#167]
| i { i + 1 |
|POTASSIUN, % NSOR | 1044 116} 84| 108 111
i i + + i i |
|MAGNESIUM, mg { 295} 339 2651 305] 259
I + ~+ + + t i
|MAGNESIUN, % NSCR I 74] as) 66| 76} 65 |
| 1 t } { + |
] TOTAL VIT. A, 10 i 72751 E477§ 8601 €113} 5226
i ) |

(CONTINUED)
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Mean Daily Intake of Energy and Nutrients (Combkined Method):
By Weight and Percent NSOR for BEach Subject in the Control Group
NSOR is the Nutritional Standards for Operatignal Rations

Subject: 6

Period

{ Mean | Hean | Mean | Hean | Hean
jIntakejIntake)jIntake|IntakejIncake
1 1

=
|
. |
|Sept. |Sept. {Sept. |Sept. |

Total | 2-4 | 9-11 |15-17 | 25-26 |
t ' i |

!

|

+ 1 +- 4 i
218y  254] 258]  183]  157]
} + | + I
156§ 122} 1397 207} 157
t + 1 | I
260]  203] 231]  345]  262]
1 i 1 [

TOTAL VIT. A, % NSCE

=3 -
(] -4
=3 3
a [ ]

C, % NSOR

THIANIN, mg

e i B e T S

¥ L] X L]
3.1 Il 3.6] 2.7} 2.6
] |

d
t

— e ea—

R T ]
[THIAMIN, % NSOF 173) 186)  202] 150 144 |
1 = f 1 1 : !
I[RIBOFLAVIN, mg 2.8  3.2]  2.51 3.0f 2.3)
fls § + + | |
|{RIBOFLAVIN, % KSOR 129§ 147)  116] 138 107
i 1 i + i |
{NIACIN, ng 24.8] 31.0f 20.8] 25.3] 21.0}
t b + + 1 |
INIACIN, % NSOR 104 129 871  106| 87|
| } + . } l
{PYRIDOXINE, mg 2.2 2.3] 2.6} 1.7) 2.3]
| t + + + |
|[PYRIDOXINE, % NSCR 101} 107) 120 754 105)

1 1 1 |

|
| TOTAL FOOD, g
1

B e e i it i, (PSS AP N S T IS MR S

¥ - T T L |
2304) 2508y 2C79) 2369) 2238)
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Mean Daily Intake of Energy and Nutrients (Ccmkined Method):
By Weight and Percent NSOR for Each Subject in the Control Group
BSOR is the Nutritional Standards for Operational Rations

Subject: 7

Period

Total { 2-4 ) 9-11 | 15-17 | 25-26
i I 1 4
] ] Kl ]
Mean | Mean | Mean | Hean | Mean
IntakelIntake|Intake|Intake]Intake]|
1 1 + —% |
132) 136] 116 1301 154 )
i { ) 4 i
132) 136 116} 130} 154 |
i i

1 ! |

1

|

, l

Isept. |Sept. |Sept. |Sept. |
|

I

|

PROTEIN, g

PROTEIN, % NSOR

L]
|
|
!
!
!
I
|
|
{
1
I
|
|
!
|
|
|
|

+ |
3710] 5618
L

1
|POTASSIUN, mg

[
[§7]
W
~o

k] e 3
4297] 4768)
i 1 I

| ] o
FAT, g 163 154 134 144 248]
: i 4 + t |
FAT, % NSOR 102) 96) Bu | 90] 155]
4 4 . + i
CARBOHYDRATES, ¢ 371} 375§ 288 369] 494 |
: - i i + + i
|CARBOHYLCRATES, % NSCR 81| 85| 651 84§ 112]
1= e} = e
|CALORIES 3471] 3544y 2815) 3279)] 4781)
| = i + { ]
[CALORIES, % NSGR 961 961 781 914§ 133]
| + } + } : )
|CALCIUM, myg 1409] 1535p 1221} 1355] 1583]
| =3l + j |
JCALCIUM, % NSOR 176} 192) 153] 169) 198
] . { $ { $ 1
| PHOSPHORUS, ng 2z46) 25521 19261 2072 2530
|— i } 4 + |
| PHOSPHORUS, % NSOR 281] 319) 241 259] 316
| { i } -+ |
|IRON, ng 21) 20} 18] 19} 28]
| f t 1 + !
ITRON, % NSOR 1151 114 100 107 153
| } —4 + i i
I'SODIUM, mg 5203] 45485| 5174) 4539 7230]
l ' 4 + 4 I
{SODIUMN, % NSOR 871 76} 66| 76 1201
1 _}_ 1

|

_=_

|

+

[

o W7 1
|POTASSIUN, % NSOR 1151 127] 94 994  150]
| : i 1 1 |
|HAGNESTIUN, mg 3143 3561 292 2741 3424
I 4 + - e A
|MAGNESIUM, % NSOCR 781 89 7314 69| 86|

| i '

] b )
7939 6365] 7611]

|
|TOTAL VIT. A, 10
[}

— e e G e - e gm ebe E S — Bhe e whe e e — e — e E— e —— G — b o o e e el e G e e e — e b A E— —
e

|
4
4
I

) ]
9211] 143985
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Mean Daily Intake of Energy and Nutrients (Corbined Method):
By Weight and Percent NSOR for Each Subject in the Control Group
NSOR is the Nutritional Stanmdards for Operational Rations

Subject: 7

f h)
| | Period |
| | i
§ § | Sept. }Sept. |Sepi- |Sept. |
| |Total | 2-4 | 9-11 }15-17 | 25-26 |
| { i 1 1 1 |
| | Bean | Hean | Mean | Mean | Hean |
i {IntakelIntake]lIntake|Intake|Intake]
| i 1 1 4 i |
|TOTAL VIT. A, % NSOER | 276] 432) 238 191] 228
| ; { 1 b=l
(VIT. C, mg ] 171 249¢ 105] 157] 1714
| 1 { i + —+ i
|[VIT. C, % NSOR I 2841 416 1751 262] 285]
| { i 1 + =4 |
|THIAMIN, mg | 3.8) 3.6 BT} 3.7) 4.5)
| 4 + } + + |
| THIANIN, % NSOR I 2091 201] 195 205] 249 |
I } ! "lf J' 1 I
| RLBOFLAVIN, mg I .0F 23d 2.6 3-31 356
| 1 1 4 + { |
| RIBOFLAVIN, % NSCR i 136] 125) 1174 148} 163
l t i + 1 + i
INLACIN, mg | 25:7] 25.9) ¥9.9] 26=2) 333}
| == ( + + t+ i
JNIACIN, % HNSOR ] 1074 1084 83] 109] 139]
| 1 i } + } |
| PYRIDOXINE, mg ] 3.4] 4.6] 2.81 2] 3.5]
| :j + 1 ¥ t |
JPYRIDOXINE, % NSOR i 154 209| 127§ 123) 158
l + 1 1 ;S t |

§ |

T
|TOTAL FOOD, ¢ 2493 2640] 2093

L

R
2100] 3459
i |
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Mean Daily Intake of Energy and Nutriente (Ccrkined Mechod):
%y Weight and Percent NSOR for Each Subject in the Control Group
NSOR is the Nutritional Standards for Operational Rations

Subject: 8
= 1
I Period !
} |
i | S5ept. |Sept. |Sepr. | Sepr. |
jTotal § 2-4 | 9-11 (15=-3%7 |25-26 |
i 1 i + + |
} Mean | Mean |} Hean | Mean | HNean |
J]IntakejIntake|Intake|Intake|Intake]
+ 3 i i |
PROTEIN, g 1181 1uy| 92} 122] 112
i (| i

L] 1 i I i
118] 1444 92]) 122} 112]
1 L t |

E % NSOR

b *!
=] =
fac o
) |
x
I
=
n

i a T = L]
q 1361 142} 1161 130]  165]
= t § t t |
FAT, % NSOR 85| 89] 72} 814  103]
- i : } 1 [
CARBOHYDRATES, g 353) 359]  299] 398} 358}
- + 4 + | [
CARBOHYDRATES, % NSCR 801 82| 681 90| 811
i } ¢ } i
CALORIES 3104] 3316) 2599 3241) 3338
- ; ¥ +- : [
CALORIES, % NSGR 86] 92| gl 90| 93}
i 4 + 4 [
CALCIUN, mg 1241 12155 1176 1461] 1047}
+ + += i |
CALCIUM, % NSCR 155] 1521 147 1831 131
A 1 ) L

1 i | |} l
1946| 22264 1589] 218%] 1707}
| . | + i
243F 278y 199  273] 213}
1 1 I

PHOSPHORUS, mg

PHOSPHORUS, % NSCR

o e — e —— St B S S a Gae G G G T G, W e S e e DDA e Sy S GEEe oa G e — N g S G SHIE e gt S e Sl o e S gt G W

S € PR R S N G e s ey Pl S SRR S i S | SR OR o TR SR g ] SIS . S

{ i + +
IRON, nmg 19§ 25| 151 17] 21|
—— 1 ) 1 |
IRON, % NSOR 108]  141] 83| 96| 114
: 3 1 + t
SODIUM, mg 4737 4869] 4483] 46565 5027]
ﬂ i + t i
SODIUM, % NSOR 791 81] 751 784 84 |
1 1 + } |
POTASSIUM, ng 3803] 4252] 3156| 3833fF 4056]
1 1 } i |
POTASSIUN, % NSCR 101} 113) 841  102] 108 |
{ t { i |
MAGNESTIUM, my 313]  3%6]  285]  332] 264
+ 4 + = |
HAGNESIUM, % NSCR 78| 891 71} 834 66|
W + t i [
TOTAL VIT. A, IU 7222} 64€5] 779G| 9004] 4818
=iy
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Mean Daily Intake of Energy and Nutrients (Comkined Method):
By Weight and Percent NSOR for Each Subject in the Control Group
NSOR is the Nurritional Standards for Operational Rations

Subiject: B

1

| Period |

| |

i |5ept. |Sept. |Sept. |Sept. |

fTotal | 2-4 | 9-11 |15-17 } 25-26 |

1 t i ' [

|

|

| i

| Mean | HMean | Mean | Hean | HNean

|Intake]Intake}Intake}Intake}Intake
1 (] 4

S e o e e — — i GRS S e S e ma S mam e e

TOTAL FOOD, g

1
L} R ] T i
TOTAL VIT. A, % NSOR | 217 194 234 ) 270 145
: | —4 i : [
VID. € oy | 1731 173} 136]  239]  133]
-4 + + + : i
VIT. C, % NSOR { 289 288| 226 399 221}
1 1 } 1 + |
THIANIN, mg I 331 2.91  3.00 4.31  2.9]
{ 1 i + i [
THIAMIN, % NSOFR i 185 160} 167 241§ 164
1 | 4 + 1 [
[RIBOFLAVIN, ng H 2.9] J. 11 2.5} 3.3} Ze 5 |
I 4 } + { : |
{RIBOFLAVIN, % ESCR |  131]  139]  113] 1497  115]
| 1 1 | + i i
INIACIN, mg | 25.70 34.4] 19.1] 25.5] 22.7]
i 4 f t t 1 |
INIACIN, % NSOR i 107] 143) 801  106] 95}
[ 1 + +- + 4 [
IPYRIDOXINE, mg { 2.5] 2.1) 2.2 3.5{ 2=
' = + 1 + : |
|PYRIDOXINE, % NSCR | 115] 94} 00| 160 1034
[ -4 i 1 4— = [
[ | | |
[ |

-—+
19831 238654 2192
- |
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Mean Daily Intake of Energy and Nutrients (Ccmkined Method):
By Weight and Percent NSOR for Each Subject in the Control Group
NSOR is the Nutritional Standards for Operational Ratioas

Subject: 9

T 1
| i Period |
| ! }
i | |Sept. |Sept. |Sept. 4Sept. |
| JTotal § 2-4 )} 9-11 }15-17 |25-26 |
i | 1 % 1 + i
| } Mean |} HMean | Mean | Hean | MNean |
| ]IntakejIntake]Intake}Intake|Intake|
| ' 4 + 1 i ;
{P°ROTEIN, g 110] 124 86| 121 107
| i i i 3 |
} PROTEIN, % NSOR 1101 124 86 | 121} 107}
i t + i + |
JFAT, g 116§ 129} 88} 1201 133]
: T | + : |
| FAT, % HNSOR 731 81} 55] 75] 83|
1 i } i 4 i
|[CARBOHYDRATES, g 319] 2731 261} 374} 394
| e o + + |
|CARBOHYLRATES, % NSCR 731 62| 59] 85} 90}
| i 1 } t |
JCALORIES 2760) 2784 2173} 3042 3178}
| + 1 } i |
JCALORIES, % NSCR 774 179 60} B5} 88|
i + { } + |
JCALCIUN, mg 1194 1180} 983] 1405} Suuy

1 4 ] L

|
JCALCIOUN, % NSOR

|
} PHOSPHOROS, mg

1 ! |
143) 147] 1234 176]| 118
= § |

T T
1752] 2036] 1338 262% 1542}
i

| 4 i +

| PHOSPHORUS, % NSOR 219] 254} 167 253} 193}
i =t |

JIRON, mg 171 19 14 17} 20}

| i i -—t |

JIRON, % HNSOR 96 108] 79 93| 1104
1

-+

|
| SODIUN, mg

|
| SODIUM, % NSOR

‘ o
|POTASSIUN, ng

[

|
3903} 3726
i

+ |

65] 62}
1

3433] 3244) 2957
i

57} 54} 49

1
v Bl

3194} 3129} 2678 3634} 3407|
1l {

L L] L
| POTASSIUN, % NSCR 85] 83} 71 97} 914
| % + ¥ i
IEAGNESIUH, myg 264 | 276| 206 319| 2501
| | + y |
IMAGNESTUM, % NSCR 66| 69] 51 80} 63]
4 4

1
i
t
I
{
|
{
|
+
I
i
|
1
l
4
]
i
1
|
t
|
1
i
i
|
! { i
i
i
l
i
l
iy
Bl
|
4
|
1
¥
|
i
|
1!,
|
| 1
{TOTAL VIT. &, 10 |
L

1 {
39901 3489F 3200 6310 2451}
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Hean Daily Intake of Energy and Nutrients (Combined Mechod):
By #Weight and Percent NSOF for Each Subject in the Control Group
NSOR is the Nutritional Standards for Operational Rations

Subiject: 9

Period

| Sept. ISeét. |Sept. |Sept.
Total | 2-4 | 9-11 j15-17 | 25-26
1 ] 4

i |

— o G to— . d

¥ ] 1 L
liean ] Hean | Mean | Mean | HMean |

IntakelIntakejIntake|Intake] Intake]|
1 H

A L l

— G e S e Gt R G ge S g s i g =S e

|

]

|

|

|

|

|

% A E) Rl a

TOTAL VIT. A, % NSOR | 120} 105] 96§ 189 74
1 1 { s + |
VIT. C, ng | 116§ 781 45]  252] 74
1 1 + 3 1 |
VIT. C, % NSOR | 193} 131] 751 4201 124 ]
1 i 1 1 1 |
THIAMIN, nmg l 2.4) 1.8] 1.94 3.9 1.9
i i + + + i
JTHIAMIN, % NSOR | 1344 101} 1061 215} 105}
i } + + + + |
IRIBOFLAVIN, mg | 25| 2.41 2¢1] 3.21 2.3}
| t + 1 t } i
[RIBOFLAVIN, % NSOR | 114 109} 951 144) 103
| f i t - { |
INIACIN, my | 21.4) 27.01 13.9] 24.1} 19.9{
| t 1 i + 1 i
|NIACIN, ¥ HWSOR | B9} 113} 58§ 1014 83}
| { { 1 1 + |
{PYRIDOXINE, mg I 1.4 1.51 0.9} 2.0] 1.2}
| + 4 1 t 1 |
IPYRIDOXINE, % NSCR l 651 66| 41} 92i 56 |
i } i } + =t I
| 2076y 2206] 1706) 2281j; 2131}
]

| TOTAL FOOD, g
|
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Mean Daily Intake of Energy and Nutrients (Ccmkined Method):
By Weight and Percent NSOR for Each Subject in the Control Group
NSOR is the Nutritional Standards for Operational Rations

Subject: 10

| | Period |
i | I
| | {Sept. |Sept. |Seft. |Sept. |
| |Total | 2=4 ] 9-11 j15-17 | 25-26 |
I | i i i — |
| )] Mean | Mean | Hean | Mean | HMean |
| |Intake]lntake|Intake]lntake|1ntake|
i e t |
|PROTEIN, g | 114] 1291 107| 112| 105
| t 1 | |
| PROTEIN, % NSOR | 1141 129] 107 112) 105}
! 4 { 1 g 'r [
|FAT, g | 129} 127} 128 122| 146 |
| t } 1 { | |
|FAT, % NSOR | 81| 79| 80} 76} 914
| + { { 4 f l
|CARBOHYDRATES, g | 294 228] 329 279) 363|
| i i 1 t { |
|CARBOHYDRATES, % NSCR| 67] 521 75| 63| 83}
i i i { 1 | i
|CALORIES | 2785 25961 2882] 2646 3152]
| 1 i 1 4 i |
JCALORIES, % NSCR t 77§ 72 B0} 73] 88|
| + + = i | + |
ICALCIUNA, mg | 1316F 1468| 1273 1383} 1051
| 1 4 { + i |
|CALCTIUN, % NSCR | 16U { 183] 159 173] 131}
| - : } t 1 1 } i
| PHOSPHORUS, mg i 1890 271471 1801] 18621 1682}
{ +— | | + + |
} PHOSPHORUS, % HNSOR | 236} 268} 225] 233} 210
| 4 } 1 1 + i
jIRON, ng | 174 19] 16} 16] 191
| 4 } i + 1 |
JIRON, % NSOR | 96} 106 89| 87} 104
| 4 1 i 4 ; |
} SODIUM, mg | 5751 3603) 6559] 7243y 5523}
| i 1 = . p—— !
JSOPIUR, % NSOR } 96] 601 109 121) 92|
| { { + + } i
JPOTASSIUN, ng | 3606) 3529] 3499{( 3619] 3863]
| : : { 4 F )
| POTASSIUN, % NSOR | 96] 91| 931} 97} 103
| t 4 + + t i
|MAGNESIUH, mg | 295] 281} 3201 283| 2951
I — } + + = % [
IMAGNESIUH, % NSOR ] 74 70 80} 71] 74
| 1 i + 1+ 4 }
| TOTAL VIT. A, IU | 6393} 5C85] 83u7) €062] 5920}
L N |

(CONTINUED)
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Mean Daily Intake of Energy and Nutrients (Comkined Hetnod):
By Weight and Percent NSCR for Each Subject in the Control Group
NSOR is the Nutritional Standards for Ofperational Rations

Subject: 10

-

Period
| Sept. |Sept. |Sept. JSept.
Total | 2-4 | 9-11 J15-17 | 25-2¢6
1) i 1 4=

P ——

L} 4 1

)
lean | Mean | Mean | Mean | Hean |
IntakejIntake]Intake]Intake] Intake]
s

| |

| |

| |

i |

| i

| |

| [

| | 4 ¥+ = -4 i
|TOTAL VIT. A, ¥ NSOR |  192] 153] 250} 182  178]
| } i : ~ : [
[VIT. C, mg | W0} 101} 143y 182) 131
| + 4 + t { |
|VIT. C, % NSOR |  233] 168]  238] 304] 219
{ 1 1 1 S | 1 |
|THIANIN, ng I 2.5]1 2.01 2.6] 2.9]  2.3]
| } ’ 1 + | |
| THIAMIN, % NSO [ 137]  110f 16|  162] 129
| 4 t 1 + ¢ !
IRIBOFLAVIN, mg | 2.7]  2.71 261 3.1 2.3]
| + i + + 4 [
|RIBOFLAVIN, % NSCR | 1221  123| 117} 139] 104
| + } + 1 1 i
|NIACIN, ng | 22.317 27.0] 22.5] 1S.3] 19.3|
[ ; + } } t |
INIACIN, % HNSOR i 93;  112) 94 § 81| 80 |
} 1 + + 1 + f
IPYRIDO XIN®, mg 1 1.7]  1.21  1.81 1.9 2.0}
| +- + + 4 4 |
|PYRIDOXINE, % KSOR | 771 53} 821 87} 921
| 4 { 1 } —+ |
|TOTAL FOOD, g | 2074} 1S52) 2157] 2062 2152]
L '}
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fean Daily Intake of Energy and Nuirients (Ccmbined Method):
By ¥Weight and Percent NSOR for Each Subject in the Control Group
NSOR is the Nutritional Standards for Operational Rations

Subject: 11

T I
| { Period B
( | - : |
| | |Sept. | Sept. |Sept. |5Sept. |
i tTotal §} 2-4 | 9-11 }15-17 |25-26 |
i | i T } + |
| | Rean | Mean | Mean | Hean | Mean |
| ]Intake|Intake|Intake|IntakejlIntake]
|- i) 1 1 + +

|PROTEIN, g | 1151 1201 117} 103 121
] } 1 1 ) } |
|PROTEIN, % NSOR | 115§ 120§ 117 1031 121
| + } +=5 g i |
|FAT, g | 136} 129] 133 126 167}
| + | 1 i } {
IFAT, % NSOR j 85| 81| 83| 79| 104 )
| 4 i | % i H
[CARBOHYDRATES, g ] 2871 251} 281] 2791 3611
| -4 i b 1 { |
|CARBOHYLEATES, % NSOR| 65] 571 64} 63} 82|
} 1 4 + 1 + |
JCALORIES | 2830] 2&81} 2785) 2653] 3385}
! + i S i { —t |
|ICALORIES, % NSCR i 79| 74 77| 74| 94 |
JCALCIUH, mg | 10551 785] 631} 1494} 1433
| i 1 i 1 t |
|ICALCIUH, % NSOR | 132} 991 79| 187] 179
| o e } i 4  Bam |
| PHOSPHORUS, my ]  1843p 1834) 1497 2025] 2100}
| ; { = 1 } |
| PHOSPHORUS, % NSOR | 230] 229] 187§ 253} 262 ]
| + 1 } + + |
JIROY, mg i 20| 21 201 16| 221
| { i : & t + !
[IRON, % NSOR | 108 117} 113} 87| 120
i + { } i +

|SODIUH, mg ] 4706) 5034} 5229 3774| 4830]
| 4 { + t $ |
| SODIUM, % NSOR | 781 84) 87| 63] 80|
| t + 1 i = |
|POTASSIUN, mg ] 3828} 2911} 3566} 3693} 5798]
l t 1 4 + ; I
[POTASSIUH, % NSOR | 102] 78] 35 38| 155
: 1 ' 1 | : |
|MAGRESTIUN, ny i 306} 276} 290 294 396 |
| 4 i 1 + t |
| MAGNESTIUM, % NSOR | 77] 69| 731 73} 99
] -1 = t { t |

|

| TOTAL VIT. A, IU
[ 1
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Mean Daily Intake of Energy and Nutrients (Combined Method):
By Weight and Percent NSOR for Each Subject in the Control Group
NSOR is the Nutritional Standards for Operational Rations

Subject: 11

Period

{Sept. }Sept. |Sept. |Sept.
Total | 2-4 | 9-11 |15-17 | 25-26
A i

e e

L R L

(K 3
i |
| l
| |
| |
i 1 i
i i Hean | Mean | MHean | Hean | Hean |
| JIntake|lntakelIntake]Intakejintakej
! } 1 1 4 + |
|TOTAL VIT. A, % NSCR | 203} 242 193} 213} 137
| t i t + { i
jVIT. C, mg | 1104 104} 107} 138] 83|
| = + + + i i
|[VIT. C, % NSOR | 184 | 174 178 230] 138
I o t + + o |
| THIAMIN, mg | 3.4 3+3] 3.4 3.8] 2.6
‘ = : ¥ 1 : 1
JTHIAMIN, £ NSCE | 1871 185} 191 211§ 147
| i . } : + i
|RIBOFLAVIN, mg | 25 5] 2.2 2.21 3.0} 3.01
| + i + + { |
|RIBOFLAVIN, % NSOR i 116] 93| 99 135§ 137)
| ==t + + 1 1 |
INTACIN, mg i 26.7] 30.0p 27.6} 21.21 28.8)
[ -4 t + + 1 !
INIACIN, % NSOR | 111y 129] 115 881 120}
| i 1 i = f |
{PYRIDOXINE, mg i 2.717] 2.5] 2.68] 3.3 2.4
| { 1 i + S |
J]PYRIDOXINE, % NSCR { 124 113] 119] 150} 109

1 i 1 1 b

¥ ||

|

T 1 l
|TOTAL FOOD, g 2883] 1811} 2223} 3118} 5131}
L I'}
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Mean Daily Intake of Energy and Nutrients (Combined Hethod):
By Weight and Percent NSCR for Each Subject in the Control Group
NSOR is the Nuctritional Standards for Operational Rations

Subiject: 12

L 1
| | Period |
] [ e ]
| i |Sepr. |Sept. |Sept. |Sept. |
i |Total | 2=4 | 9-711 |15-17 |25 26 |
| i { + 1 + i
H ] Mean | HMean | Mean | Hean | Hean |
i ]IntakellntakeiIntakeilntakelIntake|
[ _ll 1 + n |
| PROTEIN, g | 126] 1401 123 1101 35}
g — + Sl 1 4 | |
|PROTEIN, % NSGR | 126} 140 123} 110] 135]
| = = 1 + : |
|FAT, ¢ i i57] 153} 42| 164 | 176
l t 1 { NN 3 } i
IFAT, % NSOR I 98| 96| 89| 1024 110
| 1 b } t i |
| CARBOHYDRATES, ¢ | 361| 2811 309] 491] 362}
| + t t + t |
| CARBOHYLRATES, % NSOR] 82} 64| 70] 112} 82|
| 4 i + + = |
|CRALORIES { 3360} 3084} 3000} 3867 3553
| = + t + + —4 |
|[CALORIES, % NSCR | 934 86| 83 107} 99§
| i { { + { |
JCALCIUM, ng | 12474 13011 1101 1409} 1741y
| + i 1 { + [
|CALCIUM, % NSOFE | 156] 163} 138§ 176 | 143
l=— 1 } + { + |
JPHOSPHORUS, mg } 21004 2286 178z 22391 2090]
| 1 1 } 1 + i
| PHOSPHORUS, % HNSCR | 263§ 2864 223 280§ 261}
{ i $ 1 + + i
|IRON, mg 1 21} 241 191 191 21
| : f 1 + —+ |
|IRON, % NSOR | 115} 131§ 105] 108 | 117§
| + + + + + |
|SODIUH, mg 1 5160} 5361) 4952{ 4713) 5839]
| 4 { + + 2% |
|SODIUN, % NSOR | 86 j 89| 83 791 97|
i + 1 S 5 + 4 |
|POTASSIUN, ng ] 8121} 40535 4059 4305} 4039]
' 1 t 1 + : |
|POTASSIUMN, % NSCR | 1104 108] 108] 1154 108§
i 1 t + % t |
| HAARGNESIUM, ng | 334y 332} 333) 339] 327
| ¢ t ¢ 4 1 |
|MAGNESIUM, % NSCR | B3} 83} 834 85| 821
| 1 + % i i |

A, I0 {1 9705 99701 7006 13900 7063

JTOTAL VIT.
i

{CONTINUED)
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Mean Daily Intakxe of Energy and Nutrients (Combined Hethod):
By Weight and Percent NSOR for Each Subject in the Control Group
NSOR is the Hutritiomal Standards for Crerational Rations

Subject: 12
r R
| | Period ]
| | |
| | iSept. |Sefpt. ]Sept. |Sept. |
| |Total | 2-4 1| 9-11 |15-17 |25-26 |
] | i g + { |
| i Mean | Hean | Mean | Hean | Hean |
H |Intake]IntakejIntake|Intake|Intake]
' + 4 1 + : |
JTOTAL VIT. A, % NSCE | 291} 299 210]) 417} 2121
| + t : | -4 i
|VIT. C, mg | 138} 107] 871 261} 79
1 — i + 1 | |
|VIT. C, % NSOE | 231]) 1791 gy 434 1321
[ t ; 1 + 1 !
ITHIAMIN, mg | 3.8] 3.1} 2.9} 5.8] 3.4
| : | + + { |
JTHIAMIN, % NS5CR | 213) 173§ 16 1) 323 187
| + } } i m——— |
{ 1 i + 1 1 i
JRIBOFLAVIN, % NSOR l 1274 125] 120] 135] 130
| o sy i | [
INITACIN, m3J | 27.3] 32.5] 26.8] 20.3] 31.1]
[ + : 1 + t 1
[NIACIN, % NSOR i 114 135] 111} BS§ 129
[ + 1 t : — [
|PYRIDOXINE, my | 3. 7] 2.8] 2.5] 6.7 2.4
| 1 1 i + } |
|PYRIDOXINE, % NSOR | 167| 125] 112 303§ 107}
| + 1 1 1 + [
] 2583 2559 2869 23:7} 257Z]

| TOTAL FOOD, g
 §
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Mean Daily Intake of Eneryy and Butriente (Combined Method):
By Weight and Percent NSOR for Zach Subject in the Control Group
NSOR is the Nutritional Standards for Oferational Rations

Subject: 13

Period

Total | 2-4 | 9-11 115-17 |25-26
1 4 1 i

Ll i ] v

-
|

- |

|Sept. jSept. |Sept. [Sept. |
|

|

|

F
|

]

!

|

| l

| ] Mean | Mean | Mean | Hean | Mean

{ {Intake]Intake|Intake]Intake{Intake|
| 1 i 1 t i |
| PROTEIN, g | 120} 126 9y | 132) 133
| 1 R + | i
|PBOTEIN, % NSCR | 120] 126 94 | 132} 133}
| i { } 4 1 i
|FAT, g | 111 116} 123 157| 1804
| + } fie + i |
|¥AT, % NSOR | 88} 724 771 98] 113
i $ + 4 e |
|CARBOHYLRATES, ¢ i 3124 223} 292 371} 3854
| 4 1 } 1 = H
|CARBOHYLRATES, % NSOR} 711 51} 66 | 64| 87|
1— ] } 1 + 1 I
|CALORIES | 2993] 2475 2645 3412 3662}
i = + + } + i |
ICALORIES, % NSCR I 831 69] 734 95 102
i = i 1 i + i |
|CALCIUHN, mg | 1082] 960 955 13181 1101
l = { 1 + t |
JCALCIUR, % NSOR ] 135] 120 119 165] 138}
! { t } i i |
| PHOSPHORUS, mg | 1820 1895] 1465 2042] 1906
| 5 } 1 + |
| PHOSPHORUS, % NSCR I 227| 237 183 255| 238}
| 1 + 4 + o |
|TRON, mg i 191 20] 171 19 221
== . ¢ i + + 4 |
|IRON, % NSOR | 107] 109§ 93 | 108 123
l t 1 } { + l
| SODIUM, mg | u4668] 3966| 4862| u4356] 5895)
i b i 1 + 4 i
1S0DIDM, T NSOR | 78| 66| 811 731 98 |
| } } 1 } t |
|POTASSIUN, mg I 3438} 2604} 3053 3844] #6548}
i 4 t + f: t [
|POTIASSION, % NSCR | 924 69} 81} 103} 124 |
H + { } t f |
| MAGNESTUY, ng i 269] 218] 227 328 323
| 1 t t s i |
| MAGNESIUM, % NSOR i 671 55] 57| 82] 81|
s + 1 + + 1

|TOTAL VIT. A, 1IU j 6421} 5954]) 6287) 6272 17546|
L =y 3

(CONTI N UED)
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Mean Daily Intake of Energy and Nutriencts (Corkined Method):
By Weight and Percent NSOR for Each Subject in the Control Group
NSOR is the Nutritional Standards for Operational Rations

Sub ject: 13

Period

Total | 2-4 | 9-11 ]15-17 | 25-26
4 1

i 1
L} | 5 1

dean | Nean | Mean | Hean

.
|

- |
| Sept. |Sefpt. |Sept. |Sept. |
|

|

Mean | |
|

IintakejIntakejlntake]lintakef[Intake
1

| |

| l

| |

| |

| |

| |

| i

! 1 i - ——4 i !
|TOTAL VIT. A, % NSOR | 193§ 179] 189} 188 226}
| : | ¢ -t |
(VIT. C, ng i 95] 56] 761 1w3p 110}
[ I 1 + 4 1 i
{VIT. C, % NSOR | 158] 93]  126]  238] 183
| 4 { +- +- + |
ITHIAMIN, mg I 3.2]  2.91 2.71 3.8] 3.7}
| : | 3 i 1 |
ITHIAMIN, % NSOR | 180} 161} 148} 213}  205]
} 1 { + + t i
| RIBOFLAVIN, ng | 2.6] 2.31 2.21 3.31  2.8]
| i 1 + —+ + [
| RTBOFLAVIN, % NSOR I 120} 106 | 99 149 128]
| ' i 1 + 1 i
{NIACIN, ng | 25.2) 27.41 17.1] 28.5f] 28.9}
! + + + 1 : i
{NIACIN, % NSOR | 1050 114 711 1191 120}
| ~4 i 3 + —+ |
|PYRIDOXINE, mg | 1. 91 2.01 Ta 24 1. 8] 2.41
1 | — 1 + — i
| PYRIDOXINE, % NSOR i 871 91 76| 801 109
[ } ¥ | + } -
ITOTAL FOOD, g | 1798] 15094 1597} 1935] 2330
[ 4
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Mean Daily Intake of Energy and Nutrients (Combined Method):
By Weight and Percent NSGR for Each Subject in the Control Grouyp
NSOR is the Nutritional Stvandards for Operational Rations

Subject: 14

| Period

] ’

i | Sept. |Sept. |Sept. |Sept.
|Total ] 2~4 | 9-11 |15 17 | 25-26
[ : ; + !

| Mean | Mean | HMean |} Mean | Hean
lIntake]Intake|Intake|Intake] Intake
i | 1 1

(| + 1 i

PROTEIN, g 114 1621 116 | 101} 60
S + 4 +

PROTEIN, % NSOR 114 162 116} 101} 60
- } } 1 +

FAT, g 124 152] 134 ] 109 91
— } e -4 |

FAT, % NSOR 78] 95 81 | 68| 57
—— 'l 1 i ]

CARBOHYLRATES, ¢

— e — S e e e B s S G o e —

¥ i 1
317} 2534 544 327 193
i

rm— | i —

+ % +

&
=

|CARBOHYLRATES, ¥
I

=
t
o
o

i
12| B0} a0] T4 |
] 1 ] )

- — S DA e e e = —— G = G Gme S e A S — ]

4

[

:

l

;

l

;

|

1

Ll

[

_=

|

{ l 0 A R | i
ICALORIES | 2837 3u46] 3079] 26724 1811
i i i } +- i
JCALORIES, % NSCR ] 791 96| 86 | 741 50
| 1 t 1 i :
[CALCIUM, mg | 1220) 1455] 1240] 1359} 628 |
| =4 } ; } i
JCALCIDM, % NSOR | 152} 182} 155 170] 791
! ¢ = | -4 = |
| PHOSPHORUS , mg ] 1846] 2418] 1935] 1786 9ly |
[ t : + ¥ + i
|PHOSPHORUS , % NSOR | 231} 302 242] 223 118
| : % 4 : . |
|IRON, ng | 18] 26| 18| 16 11]
1 i | 4 | : [
[IRCN, % WSOR | 101} ey 100 88| 60|
| | f | t + !
|SODIUH, mg 1 B8443] 10330) 6988] 9832 5712|
| ! e i = % [
|SODIUN, % NSOR ] LR 172} 1161 1641 95
| 4 i : t + J
| POTASSIUM, ng | 3756) 4799] 3602 3815] 2336)
| : i | 1 : [
|POTASSIUM, % NSCR | 1004 128) 96 | 102 62]
| : y 1 4 + |
JMAGNESIUN, ng I 298| 394 307 287 156
a + | 4 1 t [
|MAGNESIUM, % NSCR | 74 98| T2 T2 39
| i * ' 1 ;

| l

v L]
| TOTAL VIT. A, 1IU 5323] 85383 Stus
1

(CONTINUED)
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Mean Daily Intake of Enerygy and Nutrients (Comkined HMethod):
Py Wweight and Percernt NSCR for Each Subject in the Control Group
NSOR is the Nutrictional Standards for Operaticnal Rations

Subject: 14
! - 1
[ | Period I
] | : |
| | jSept. |Sert. }Sept. |Sept. |
| JTotal | 2-4 | 9-11 |15-17 |25-26 |
| 1= i { +- t |
| | Mean | Mean | Hean | Nean | MHean |
| fIntake|Intake|IntakejIntake] Intake]
| i { } o i i
|TOTAL VIT. A, % NSCR | 160} 268] 166 | 105] 69|
| | } 1 + + |
{VIT. C, mg | 148] 197] 90| 200] 82]
| " + + + + |
IVIT. C, % NSOR | 246 3284 150 333} 136 |
| } = 1 1 } |
ITHIAMIN; Iﬂg ‘ 2.-“] 3-6] =) 2-7' 2-0' 1.1]
| { { } - ==t 1
|THIAMIN, % NSOR i 136 197 151 108} 621
i + { +- 4 } |
IRIBOFLAVIN, my | Za 1] 3.11 3.0} Z2.8] 1. 4]
| + i + + { l
|RIBOFLAVIN, % NSOCR | 122§ 1421 134 126] 651
l + i { s |
INIACIN, mg | 22.5] 37.2) 2C.9| 17.3] 10.8}
| ==t + + s Y |
INIACIN, % NSOR 1 944 1554 87| 724 45|
| 4 + i § { |
IPYRIDOXINE, mg i 1. 74 N I 2.1] 1.44 0.9]
| % ¢ 4 + % {
IPYRIDOXINE, % NSCR i 771 971 85| 64} 43
| + 1 + } { |
| 22000 2638] 2192z 2z95F 1411}
]

[ ROBEE -HOGF: &
L
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Mean Daily Intake of Energy and Nutrients (Ccmkined Method):
By Weight and Percent NSOR for EBach Subject in the Control Groug
NSOR is the Nutritiomal Standards for Operational Rations

Subject: 15

- B a
| Period |
=3 . i
i |Sept. |Sefpt. |Sefpt. }Sepr. |
|Total | 2-4 |} 9-11 |15-17 |25-26 |
] t 1 1 } {
i Mean | Mean | HMean | Hean | Hean |}

{Intake]intakejIntakefjIntake|Intakel
+ 4 -+ t |
130} 123 1814 1174 142
i e ]
A ¥ 'l [] l
1304 123] 1457] 117} 142
{ + 1 i |
A504 142§ 145 153} 162
4 1 4

PROTEIN, g

PROTEIN, % NSOBR

iy B P et . B S St s e

FAT, ¢

T L3 'i T .I
IFAT, % NSOR 93] 88] 91| 96 | 101]
T = i : + |
|CARBOHYDRATES, ¢ 401y 382} 370 441y 414
|— | + + : i
ICARBOHYDRATES, % NSGR 91} 871 841 100} |
| : i et I
]CALCRIES 34493 32951 3340 3583§) 3644
| 1 i |
ICALORIES, % NSCR 96| 92] 93| 160} 101]
l l : 4 ' !

ICALCIUN, ng
|
ICALCIUM, % NSOR

H
| PHOSPHORUS, mg

T v
1110] 1083F 1186} 1172] 945
: + Ba— |
1394  135] 148} 7 118
} i i |
1980) 19364 2028] 1956] 1949
1 | | 1

—.d._—-u--—.—u_._..d_—-II--u-—_T—.q-—.{---1)_—-u--ea-q-{——-.ql__u—-——u—-——-—.‘,_.—b.._-l_-—l—

I ok ] T ‘l T l
| PHOSPHORUS, % NSOR 247§ 242} 2531 2501 204 |
| - i + + [
JIRON, ng 22] 23 24 20] 22]
a 4 4~ 1 + |
|IRON, % NSOR 124} 1301 131} 111} 123§
! 1 1 1 + |
} SODIUN, mg 5770 6661] 69471 4550] 12496
| + + % + i
1 SODIOM, % NSCR 96} 111} 116] 76} 15
: { { i } |
JPOTASSIUM, ng 45821 4423) 47871 4261] 4996
! : t t + i
|POTASSTIUHM, % NSOR 122] 118} 128 114 1334
I ! + 4 : !
JMAGNESIUN, mg 343} 340]) 390 330 300}
| { t + | !
|MAGNESIUM, % NSCR 86| 85] 971 821 715
[ 1 ' 1 g
|

i h | i
|TOTAL VIT. A, IU 8972) 106G4| 11715) 6642] 5904 |
L i |

{CONTINUED)
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Mean Daily Intake of Energy and Nutrients (Comktined Hethod):
By Weight and Percent NSOR for Each Subject in the Control Group
NSOR is the Nutritional Standards for Operational Rations

Subject: 15

Period

}Sept. |Sept. |Sept. |Sept.
Total | 2-4 | 9=11 |15-17 }25-2¢6
1 i i

PR

T T ¥ T
Mean | Mean | Mean | Mean | Hean |

Intake]Intake]Intake|Intake|Intake]
e X 1 1

¥ i "} i ‘
TOTAL VIT. A, % NSOR 2654 318] 351 1899] 177
1 \ ]

e G e SV M e B e g A e — i S — O S W

T +— a T l
¥YiT. C, mg 216) 242} 195 253 149
1 | 1 1 !
VIT. C, % WNSOR 359 4041 325] 422} 249
i 1 | l
¥ 1 ] T
THIAMIN, mg 3s 2)| 3.5} 3.6} 2.9} 2.71
t ! = |
THIAMIN, % NSOEK 180] 197] 201} 162 148
+ + + t [
RIBOFLAVIN, mg 2.61 2.5] 2.8) ZaT] 2.5]
+ + + + [
RIBOFLAVIN, % NSCR 120} 114 126 125§ 112
i i === |
JNIACIN, mg 28.5] 29.6] 28.1) 23.7] 34.5]
[ i = + =~} I
JNIACIN, % NSOR 1139] 123]) 117} 99} 144 )
| = ' 1 + I

|[PYRIDOXINE, mg
|
|[PYRIDOXINE, % NSCR

|
JTOTAL FOOD, g
[ '

1 1 1
2.6} 3.0]1 2.8 2.6 1.6}
1 ! I 1
T

+ + i |
117] 134} 127} 116 15]
+ + + i 1
2339] 2162 2463 2218]) 2602
¥ !

e i b B e b omm e e mh e e e — e e e s B e mle e e e e E—— e e e
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Mean Daily Intvake of Enerygy and Nutrients (Ccmbined Method):
By Weight and Percent NSOR for Fach Subject in the Control Group
NSOR is the Nutritional Standards for Operational Rations

Subject: 16

r = 1
| | Period |
| | |
| | |Sept. |3Sep St iSept. |Sept. |
| |Total | 2-4 | 9-11 |15-17 }25-26 |
| | 1 + + + -
| | Bean | Hean | HMean } Hean | Hean |
| lIntake]IntakelIntakelIntake]Intake]
l _I.r l o _I_ l
|PROTEIN, g 1 115[ 1221 92| 108] 148}
l a ey 1 1 i
JPROTEIN, % NSOR I 1159 122§ 92} 108} 148
| | | 1 1 + |
|FAT, g i 135] 137] 127} 1091 184
| } P + } i
| FAT, % NSOR | 85| 86| 79§ 68| 115}
I- i } i i } |
ICRRBOHYDRATES, g } 344 287 302 363§ 458 |
i 1 t + 4 f 1
|CARBOHYLRATES, % NSCR| 781 65| 691 84| 104 )
! 4 1 + e et
J]CALORIES | 3046) 2891 2707 28731 4044
| 1 | i + %
J]CALORIES, 7 NSCR | 85| 80] 75| 80| 112]
| 1 v 4 1 : |
JCALCIUM, nqg | 1173} 1278| 9741 121331 1255]
! i 1 1 + | |
|CALCIGH, % NSCR | 17 160] 122} 152] 157]
| | { + 1 } |
| PHOSPHORUS, ng | 1838] 1$75] 1578} 1764} 2133}
| — f } : f + |
| PHOSPHORUS , % NSCR | 2301 247 1979 221 267}
| i i 1 4 + |
J|IRON, mg | 19§ 22| 16| 18] 23]
| { 1 } i i
JIRON, % NSOR | 1071 120]) 89} 98] 127]
} f ) } = |
] SODIUM, mg | 4658] 1022 8433] 3E35] 7634
i { i + + + |
JSODIUM, % HSOR { 78] 67| 74 591 127}
l 4 t 1 t + |
| POTASSIUN, &g | 37953 3764 3060] 3567 5054]
| } + 1 + 4 |
|POTASSIUM, % NSOR | 1004 1001 82} 95} 135§
! - % t + { I
IMAGNESIUM, ng | 3084 289 2971} 289 1]
| + i + + t |
|MAGNESTUN, % NSOR | 77) 721 74| 72] 95 |
i ¥ { t } 1 |
A, 10 | 7471 9z4S) S§925)] 14590] uauu|

| TOTAL VIT.
[ 3

(CONTINUED)
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Mean Daily Intake of Energy and Nutrients (Ccmbined HKethod):
By #Weight and Percent NSCR for Bach Subject in the Control Group
NSOR is the Nutritional Standards for Operaricnal Rations

Subject: 16

= e
| Period

|Total ] 2=4 | 9-11 |15-17 | 25-26

| } 4 4 1

] Mean | Hean | MNean | Hean | HMean
|Intake|Intake]Intake}lIntake] Intake]

1 18— 1 _..+ l

-
|

i

| |Sept. JSept. [Sept. |Sept. |
|

|

|

] k) ]
TOTAL VIT. A, % NSOR 224 2717] 298] 150] 145]
1 +— 1 — I
Mt e s Y 169]  153]  163]  194]  161]
+ + + : 1
VIT. C, % NSOR 281]  255]  272| 3231  269]
} + + —+ i
THIAMIN, mg J.390 Bisl ‘Se7y ‘'2usi &l
s ; |
THIAMIN, % NSOR 1834 182| 204 | 16 1) 188
i (]

r—-L——-_—-{—.—q__.p_....._-L-...-J\-_--

5 M e e S e S St e e gms e G mmam S S G G et G S Gmme S G Gy S e O g, Sm——

=T T T T t
RIBOFLAVIN, my 2.81 2.8] 2.3} 2.9 3.3]
+ + 1 1 =
RIBOFLAVIN, % NSCR 125] 125] 103 1324 148)
1 |
NIACIN, mg 25.5] 2%.21 168} 2u.6] 31.5]
1 1 + -~
NIACIN, % NSOR 106] 1224 78] 102] 131
; 1 ¢ t + |
PYRIDOXINE, my i 2.21 18] 3.0 1.7] Ze 2]
+ : + + : [
PYRIDOXINE, % NSCR | 99| 82} 136 791 99|
} } i 1 } |
TOTAL FOOD, g | 2265] 2196] 1974 2352} 2672}
e J
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Mean Daily Intake of Energy and Nutrients (Comkined Method):
By Weight and Percent NSOR for Each Subject in the Control Group
NSOR is the Nutritional Standards for Operational Rations

Subject: 17

Period |

. I

|Se - }Segt. |Sept. |Sepr. |

Total | 2- | 9-11 }15-17 123-26 |
t 4 -1

Mean | Mean | Hean | MNean j Hean }
l

Intake|IntakejIntake|Intake]Intake

4
127| 115] 131[ 131] 133]

|
|
i
|
l
|
|
l......
[PROTEIN, g
|

sl i it cene e e e

fm—m—t -1
{ PROTEIN, % NSOR 127| 1151 1311 131 133§
[ ~—1 . ~
IFAT, g 1571 131f  149] 165§  195]
[ freron e o l
JFAT, % NSO® 94 321] 93] 103 122
i e + |
|CARBOHYDRATIES, g B09) 3751 361§  460] 455
| } i + } i
JCARBOHYLRATES, % NSCR 9 3 85| 821  104j 103
| { + 1 + |
{CALORIES 3529 31C5| 3299] 3627} 4063
| - | +- : 1
| CALORIES, ¥ NSCR 98] 86| 921 106} 113
[— 4 1 4 ] !
|CALCIUN, mg 1418 1450] 1543| 1577]  943]
i t + 4 — |
JCALCIUN, % NSCR 1771 181) 193]  197] 118]
| i t i f l

{ PHOSPHORDS, mg

|
| PHOSPHORUS, % NSOR

1 T
2092] 1981) 2104 2276fF 1965]|
i ¢ f—————p—— |
262|  248]  263]  284]  2u6|
1

—-—T-——-.—-—J—_q}..-—-l}...-—-_—.-i-—-{#-—-p-—u-—-1——.~..-—-——.---J~—-.{L———-..

' + ' i + -1

|IRON, mg 22} 20} 20] 23| 24 |

l : 1 + + [

|IRON, % NSOR 120§ 113] 113) 127] 131
i 1 ]

:SODIUM, ng
:sooxuu, % NSOR
:pOTnsg;um, ng

:POTASSIUM, % NSGCR
:HAGNESIUM, ng
:MAGNESIUM, % NSCR

| + i
JTOTAL VIT. A, ID 8G00f 80261 S229

1 1

1 T T '
5676] 5002| 5531] 56951 6873]
1 1 1 = l

T [}
95| 83} 92 95] 115}
1 { i

H

T ¥ L
4470) 4364y 4256 47601 4519}
1 R )

1 T T |
352] 3429 326 366 385}
f 3 \

1 ELR
88} 85] 82

H
|
4
|
1 T + it |
119 1164 113] 127 121}
i ) _% i
|
1
|
]
|

(CONTINUED)
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Mean Daily Intake of Energy and Nutrients (Comkined Hethod):
By #eight and Percent NSCR for Each Subject ipn the Controi Group
NSOR is the NWurritional Standards for Cperaticnal Rations

Subject: 17

Period

Total } 2-4 | 9-11 |15-17 | 25-26
4 | A

k1 ] 1

2
|
|
{Sept. |Sefpt. |Sept. |Sept. |
: i
i |
Mean | Hean | Mean | Hean | MHean |
Intakelintake|Intake|Intake]Intake]
: i 4 1 l
240} 241) 2717 218] 217
1 t | .' I
221) 300] 147 257| 158
} 1 + F [
368} 500} 2u4} 428]) 264 |
4 1 1

TOTAL VIT. A, 7 NSOR

<
—~
=3
[ ]

C, ng

VIT. C, % NSOR

4 i
3.71 4.3] 3.8
—3 —+

|

THIANIN, mg i
i

241) 2131
i I

i

|

1
3.9] 3.5

—— -

1

]
THIAMIN, % NSOF 214 195)  207|

4 1 1

1 T i T
RIBOFLAVIN, mg 3.1 2.9] 3.2 3.5] 2.6

i 'l 1 ]

1 1 T A
RIBOFLAVIN, % NSCR 141 133] 144) 159} 120§

# 1 4 —+ [
NIACIN, mg 2%.9] 23.1) 23.%] Z4.91 35.4}

: - + i [
NIACIN, % NSOR 108] 96] 98 | 104 147

: + 1 + [
PYRIDOXINE, mg 2.9] 2.7} 3.0} 3.4] 2.4}

+ + + % |
PYRIDOXIKRE, % NSOR 1334 125] 1351 1544 1109

1 4 o N I

|
i
|
i
i
]
!
1
|
|
1
|
1
1
|
1
L]
|
1
1
|
L
+
|
g
i
|
[}
T
|
1
1
|
1
L]
I
1
+
l
4
1
|

P P e S e S S e M G A S — R S G RS mw — we S S p S e — e G TSR m—

Li ¥ v Ly
TOTAL FOOD, g 2717 2741 2851) 28243 2768
]
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Mean Daily Intake of Fnergy and Nutrients (Comkined Method):
By Weight and Percent NSOR for Each Sukject in the Control Group
NSOR is the Nutritional Standards for Operational Rations

Subject: 18
| 1
| ] Period i
i | : i
| § |Sept. jSept. |Sept. |Sepr. |
I |Total | 2—-4 | 9-11 ]15=17 |25~26 |
I | i ; s { { l
i | Mean |} Mean | Hean | Mean | Hean |
| |Intake|Iintake|Intake|Intake|Intake]
| t 1 1 1 | i
|PROTEIN, g | 114 ] 10714 93] 121] 147
| 1 1 = } - |
| PROTEIN, % NSOR I 114§ 107] 93 121] 147]
| 1 1 1 i 5] |
|FAT, g ] 141§ 104 110 167) 205§
JE7 == = i + ¥ 1 I
| FAT, % NSOR I 88 %2 69| 104 128
Jiemritet { + ===} =3 t l
|[CARBOHYDRATES, g ) 336 240] 270} 438] 429
| { 1 it + = i
JCARBOHJYILRATES, % NSCR} 161 58] 61| 99} 98 |
| i 1 1 | i |
|CALORIES | 30643 2349] z#28| 3716] 4116}
' 3 + + 1 : !
|CALORIES, ¥ NSCR I 85] 65] 671 103} 114 |
{ + } + } + =i
|CALCIUH, ng | 1158] 716] 884] 1621] 1539
i -1 i 4 + t l
[CALCIUM, % HNSOR | 145) 891 111 203 192]
| } } 1 } ; |
| PHOSPHORUS, mg | 1975} 1605} 1544 2306] 2682
; i I | e |
| PHOSPHORUS, % NSGR | 247y 201} 193]  288]  335]
| i { —1 1 + |
|IRON, mg | 20} 19] 16 22] 23|
l = } i 4 + I
{IRON, % NSOR 1 110} 107] 91} 122 128]
| } } 1 i + |
|SODIUN, mng | 4659] 3521] 4137] 5275| 6223]
] 1 t i } + |
| SODIUH, % NSOR i 78} 59] 69| 88] 104 |
| { % } i } i
JPOTASSIOHN, mg | 3753) 2728f 31223 4409 5252
' + i 1 4 | |
| POTASSIUN, % NSOR I 100} 734§ 83] 118 140 |
| 4 1 4 { t l
IMAGNESIUM, mg | 320] 253] 2701 374 014 |
| ( + ; + + i
|MAGNESIUM, % NSCR | 80| 63| 68 | 9y | 103
i ) 1 f t 1 l
A, IU | 9%552) 9C51] 8575] 10405] 10487

{TOTAL VIT.
L

4
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Yean Daily Intake of Energy and Nutrients (Ccmiined Method):
8y Weight and Percent NSCR for Each Subject in the Control Group
NSOR is the Nutritional Standards for Cjperaticnal Rations

Subject: 18
: -7
| { Period ]
l f—= ; ~= |
| | | Sept. |Sefrt. |Sept. |Sept. |
| jTortal | 2-4 | 9-11 | 15-17 |25-26 |
| | i + + t |
i } Mean } Mean | Mean | Hean | HMean |
| jIntake]IntakejIntakejIntake] Intake]|
] 4 1 + e |
{TOTAL VIT. A, % NSOR | 287 2724 257 312] 315]
} i i + + { |
|VIT. C, mg | 168 107] 116] 258] 202]
‘ * i 1 + { !
JVIT. €, % NSOR | 2791 178] 193] 4291 337}
| 1 | + 1 } i
ITHIAMIN, mg i 4.3] 3.5} 3.4 5. 4] 5.1}
| 1 + { F t }
|THIAMIN, % NSOCR i 2371 194 187] 299 286 |
| + t t t 1 |
|RIBOFLAVIN, my | 2.71 2.21 2.0] 3.1 221
| } i t t t |
|RIBOFLAVIN, % RSCR i 124§ 98} 90 | 168] 147}
l =t : 1 : 1 |
INIACIN, mg | 2%5.8] 28.8] 18.9] 26.31 31.21
| t { i + = 2 |
I]NTACIN, % HNSOR i 108] 120§ 7191 1091 1301
| 1 1 t 1 + |
|PYRIDOXINE, mg } 3.6} 257 3.3} 4.4 4.5
I 1 t + + i i
|IPYRIDOXINE, % NSCR | 165] 121§ 1521 198] 2021
| } i 1 + —
} 2438) 1819) 22844} Z717) 3240
J

| TOTAL FOOD, g
1
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Yean Daily Inctake of Fnergy and Nutrients (Ccmbined Method):
By Weight and Percent NSOR for Each Subject im the Control Group
NSOR is the Nutritional Standards for Cperational Rations

Subject: 19

Period

-
!
|

pt. |Sept. |Sept. |} Sept. |

4 |
l
|

|
|
| Se
| 2- | 9-11 {1517 | 25-2¢8
| + 1 =

|} Hean | Hean | Mean | Hean | Hean

jIntake|Intake|Intake|Intake]Intake]|
]

i
Total |
_J[

o i S S . — — gy

i 1 — b

3 T E i +_ 1] l
|PROTEIN, g { 1314 132§ 119 144) 128
l 1 4 } } et |
| PROTEIN, % NSOR | 131} 132} 119} 144 128 |
| - ~4 | } } {
| FAT, ¢ | 140} 128) 129] 154 ) 155
| . S . { |
|FAT, % NSOR ] 88| 30} 81| 96 | 97|
] e } { g i t )
|CARBOHYIRATES, g | 385] 325} 45| 462} 418 )
{ 1 t 1 1 | el
|CARBOHYDRATES, % NSOR] 871 iy 78| 105) 95}
I { { ‘) t i
| CALORIES 3315 29921 3C09] 3786] 3552|
i = # + 1 + |
ICALORIFS, % NSCR 921 83} 84 ) 105] 99 |
I 1 i _= 1

{CALCIUHM, mg
|
JCALCIUM, % NSOR
|
| PHOSPHOROS, mg

|
| PHOSPHORUS, % NSOR

IF 23 1 ‘

1632} 1453 1824 1822F 1329|

: : e |

204} 182] 228 2281 166 |
{ X

i |

] 1 | N L] l
2212) 2138} 2122} 2496) 20314
I 1 L

I

& ] i 3 L]
2771 267  265] 312|254
1 I

-—..---—...;.._-...—-n—._--—q.—._u-—j—.—-————-—-J-.-ﬁ-—.-d-——}-.—.*.

1 — . t 1 i !
|IRON, mg 2T 22| 181 23| 221
| + 4 + ¢ 1
|IRON, ¥ NSOR 118 125f 100 129) 1211
: 1 o + 1 1
|S0DIUN, ng 6564) 4896] 6059] 8022) 7636}
| = + + f l
]SODIUM, % NSOR 109] 82| 101} 134 127
1 4 1 1 . [
|POTASSIUM, mng 4698( 4356] 4641 4939| 4934
| ——ij !
{POTASSIUA, % NSCR 125§ 116] 124 132] 132
| : : + + |
| MAGNESIDH, ng 371 3234 416 | 372 373}
! - i 4 1 | |
JMAGNESIUM, % NSCR 93 81} 104 | 93| 93]
i ' : a : |
ITOTAL VIT. A, IU 7712; 8262 9419 7T049] 5322
[ i

{CONTINUED)
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Mean Daily Intake of Energy and Nutrients (Corkined Method):
By Weight and Percent NSOR for Each Subject in the Control Group
NSOR is the Nutritional Standards for Gperational Rations

Subject: 19

Period

| ) I 1
Mean | Hean | lNean | Hean | MNean
IntakejIntake|Intakellntake|Intake]|
i

1
| |
| 5 |
] {Sept. |Sefrt. |Sept- |Sept. |
JTotal | 2-4 ) 9-11 }15-17 |25-26 |
| i Ale. A ~f l
J |
|

= + i =+ t |

TOTAL VIT. A, % NSCE | 231§ 248 283 211 160 |
-4 a } s | |

JVIT. C, mg | 2164 199] 203} 271 168 |
|— : + 1 % | |
}VIT. €, % NSOR | 359} 332} 338 4o 1| 281
| i 4 i bt n
JTHIAMIN, mg ] 2.9] 2. 8] 3.2] 3.2} 2.4
P i 3 % F—t 1
|THIAMIN, % NSCR ] 163} 154 176 1804 132
] { + 1 1 i i
| RIBOFLAVIN, ng | 3 1} 2.8] 3.0 3.7 2.8
! i t 1 + t |
JRIBOFLAVIN, % NSCR | 141) 129] 137} 167] 128 |
| | i + { f |
INTACIN, mg | 23.6] 27.3| 2C.1] 25.0] 21.6]
| + | + : 1 1 ]
INIACIN, % NSOR | 99| 114 84| 104 90|
1 i i 1 i 7 !
|PYRLDOXINE, mg i 2.5} 2% 3] 2.6] 2.7 2.3
i i + i + t |
| PYRIDOXINE, & NSOR | 1144 104 119 125] 105
| - i § 4 i |
| 2614 2428) 2605 2801%] 2625|

|TOTAL FOOD, g
1
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